WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 

C07D 471/04, 487/04, A61K 31/435, 
31/495 // (C07D 471/04, 235:00, 221:00) 
(C07D 487/04, 241:00, 235:00) 



Al 



(11) International Publication Number: WO 96/34866 

(43) International Publication Date: 7 November 1996 (07.11. 96) 



(21) International Application Number: PCT/JP96/01 103 

(22) International Filing Date: 23 April 1996 (23.04.96) 



(30) Priority Data: 
9508826.6 
9512972.2 
9516647.6 



1 May 1995 (01.05.95) GB 
26 June 1995 (26.06.95) GB 
14 August 1995 (14.08.95) GB 



(71) Applicant (for all designated States except US): FUJISAWA 

PHARMACEUTICAL CO., LTD. [JP/JP]; 4-7, Doshomachi 
3-chome, Chuo-ku, Osaka-shi, Osaka 541 (JP). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): KAWAI. Yoshio [JP/JP]; 
3-33-14, Kamikashiwada, Ushiku-shi. Ibaraki 300-12 (JP). 
SATOH, Shigeki [JP/JP]; 3-25-4-304, Matsushiro, Tsukuba- 
shi, Ibaraki 305 (JP). YAMAZAKJ, Hitoshi [JP/JP]; 4-3- 
4 f Matsushiro, Tsukuba-shi, Ibaraki 305 (JP). KAYAKIRI, 
Natsuko [JP/JP]; 2-31-15, Umezono, Tsukuba-shi, Ibaraki 
305 (JP). YOSHIHARA, Kousei [JP/JP]; 2-1-21-103, Hi- 
gashi, Toride-shi, Ibaraki 302 (JP). OKU, Teruo [JP/JP]; 
8-2, Midorigaoka, Tsukuba-shi, Ibaraki 305 (JP). 



(74) Agent: SEKI, Hideo; Fujisawa Pharmaceutical Co., Ltd., Osaka 
Factory, 1-6, Kashima 2-chome, Yodogawa-ku, Osaka-shi, 
Osaka 532 (JP). 



(81) Designated States: AU, CA, CN, JP, KR. MX, US, European 
patent (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT. 
LU. MC, NL, PT, SE). 



Published 

With international search report. 



(54) Title: IMIDAZO 1,2- A PYRIDINE AND IMIDAZO 1,2- A PYRIDEZINE DERIVATIVES AND THEIR USE AS BONE 
RESORPTION INHIBITORS 



(I) 



-NHCO-, -NHS0 2 -# -OCO-, -OCH 2 -/ -NHCOCO-, 
-NHCOCH"»CH- / -NHC0CH 2 ~, -NHCONH- or -N-CO- 

• C 



(a) 



(57) Abstract 



This invention relates to a novel imidazopyridine compound represented by formula (I), wherein X is vinylene, or a group of the 
formula (a), Y is heterocyclic group which may have one or more suitable substituent(s), or aryl which may have one or more suitable 
substituent(s), Q is CH or N, and 1 is an integer of 0 or 1, which are the inhibitors of bone resorption and bone metabolism, to processes 
for preparation thereof, to a pharmaceutical composition comprising the same and to a method for the treatment of diseases caused by 
abnormal bone metabolism in human being or an animal. 
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DESCRIPTION 

IMIDAZO 1,2-A PYRIDINE AND IMIDAZO 1,2-A PYRIDEZINE DERIVATIVES AND THEIR 
USE AS BONE RESORPTION INHIBITORS 

5 TECHNICAL FIELD 

The present invention relates to a novel imidazopyridine 
or imidazopyrazine (hereinafter referred to as 
"imidazopyridine") compound and a pharmaceutical^ acceptable 
salt thereof which are useful as a medicament. 

10 

BACKGROUND ART 

In Japanese Patent Application Laid-open No. 60-48924, 
No. 60-54379, etc., there are disclosed thionaphten-2- 
carboxylic acid derivatives and 3-phenyl-4H-l-benzopyran-4- 
15 one derivatives inhibiting bone resorption. 

DISCLOSURE OF INVENTION 

The present invention relates to a novel imidazopyridine 
compound and a pharmaceutical^ acceptable salt thereof which 

20 are the inhibitors of bone resorption, the inhibitors of bone 
metastases and useful for the prophylactic and/or therapeutic 
treatment of bone disease characterized by abnormal bone 
metabolism such as osteoporosis (especially, postmenopausal 
osteoporosis) ; hyper-calcemia; hyperparathyroidism; Paget' s 

25 bone diseases; osteolysis; hypercalcemia of malignancy with 
cr without bone metastases; rheumatoid arthritis; 
periodontitis; osteoarthritis; ostealgia; osteopenia; cancer 
cachexia; calculosis; lithiasis (especially, urolithiasis); 
or the like in a human being or an animal. 

30 And further, the present invention relates to processes 

for the preparation of the imidazopyridine derivatives, to a 
pharmaceutical composition comprising the same and to a 
method for the prophylactic and/or therapeutic treatment of 
above-mentioned diseases in a human being or an animal, and 

35 to a use of the imidazopyridine compound and pharmaceutical^ 
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acceptable salts thereof for the prophylactic and/or 
therapeutic treatment of above-mentioned diseases in human 
being or an animal. 

The imidazopyridine compounds of this invention a-e new 
and can be represented by the following general formula CI) : 



(i) 



x j 

V 



.amino, 



wherein 

R- is hydrogen, lower alkyi, an acyl group, amino, acyl^ 

nitro, halogen or hydroxy (lower) alkyl which may have one 
or more suitable substituent (s ) , 
R 2 is hydrogen, lower alkyl, an acyl group, lower alkoxy, 
acyl (lower) alkyl, aryl, cyano, mono- (or di- or tri-)- 
halo (lower) alkyl, lower alkylthio or hydroxy (lower) alkyl 
which may have one or more suitable substituent (s) , 
25 R is hydrogen, lower alkyl, lower alkenyl, lower alkynyl, 

lower alkoxy, cycle (lower) alkyl (lower) alkyl, halogen, an 
acyl group, acyl (lower) alkyl, acylamino, 
acyl amino (lower) alkyi, acyl (lower) alkenyl, 
acyloxy (lower) alkyl, acyl (lower) alkylthio { lower ) alkyl, 
30 amino (lower) alkyl, mono- (or di-) lower alkylamino, lower 

alkylthio (lower) alkyl, hydrcxyimino ( lower) alkyl which 
may have one or more suitable substituent (s) , 
hydroxy (lower falkyl which may have one or more suitable 
substituent (s) , hydroxy (lower ) alkylthio (lower) alkyl , 
25 cyano (lower) alkyl, mono- (or di-) lower alkoxy (lower ) alkyl 
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which may have one or more suitable substituent (s ) , 
lower alkyl substituted with aryl which may have one or 
more suitable substituent (s) , mono- (or di-) lower 
alkylamino (lower) alkyl, tri (lower) alkylammonio (lower ) - 
alkyl/ lower alkyl substituted with heterocyclic group 
which may have one or more suitable substituent (s) , 
hydrazino (lower ) alkyl which may have one or more 
suitable substituent (s) , mono- or di- 
(lower) alkoxy (lower ) alkylamino (lower) alkyl, 
(lower) alkylamino (lower) alkyl which may have one or more 
suitable substituent (s) , heterocyclic group which may 
have one or more suitable substituent (s ) , 
heterocyclicthio, heterocyclicthio (lower ) alkyl which may 
have one or more suitable substituent (s) / 
heterocyclicoxy, heterocyclicoxy (lower ) alkyl, 
heterocyclicaminoimino (lower) alkyl/ aryl which may have 
one or more suitable substituent (s ) , amino, nitro, 
halo (lower) alkyl, hydroxy (lower ) alkylimino (lower ) alkyl, 
hydroxy (lower) alkylamino (lower) alkyl, bis- 
[hydroxy (lower ) alkyl] amino (lower) alkyl, 
mercapto (lower) alkyl or amidinothio (lower) alkyl, 
in which R 2 and R 3 may be linked together to form 

(1) lower alkylene which may have one or more suitable 
substituent (s) , 

(2) lower alkenylene which may have one or more suitable 
substituent (s) , or 

(3) a group of the formula : 



[wherein A 1 and A^ are. each lower alkylene which may have one 




or more suitable substituent (s ) or lower 
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alkenylene which may have one or more suitable 
substituer.t (s) , 
0 r4 

W is -S-, or -N- (wherein R 4 is hydrogen, 

5 lower alkyl or an acyl .group) 

and 

m and n are each an integer of 0 or 1], 
X is vinyl ene, or a group of the formula : 

10 -NHCO-, -NHS0 2 ", -OCO-, -OCH 2 ~, -NHCOCO-, 

-NHCOCH=CH-, -NHC0CK 2 -, -NKCONH- or -N-CO- 

R5 

(wherein R 5 is lower alkyl), 
15 y is heterocyclic group which may have one or more suitable 
substituent (s) , or aryl which may have one or more 
suitable substituent (s) , 
Q is CH or N, and 
< is an integer of 0 or 1, 

and a pharmaceutically acceptable salt thereof. 

The object compound (I) or a salt thereof can be 
prepared by the processes as illustrated in the following 
reaction schemes. 



20 



25 



30 



35 
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Process I 
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NH 
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-3 E y derivative at 
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(II) 

or its reactive derivative 
at the amino group 
or a salt thereof 



or its reactive 
erivative at 
he carboxy group o: 
ulfo group 
or a salt thereof 
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Process ? 

or its reactive 
R 3 NH 2 derivative ar 

f^^-hg. R 2 { * v > , the amino group 



COOK 



or a sai: thereof 



(IV) a* 



— ~<= = %_i__v^ _ v« u ve j^^^"? I {i 

at the carboxy group q . L Jp 

or a salt thereof /^^^N^ 



R 2 



NH 



(lb) 

or a salt thereof 



Process 3 



I 

i 



r ii) 



R 3 (c t h 2^ or a saIt thereof 

< c «2>c 
OH 



or 215 reactive derivative 
at the hydroxy group 
cr a salt thereof 



R 2 



CO- 

X (CK 2 ) r -Y 



«'Ic) 

or a salt thereof 
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Process 5 




«Ie) 

or a salt thereof 
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Process 6 



3 



10 




y 



(if) 

or a salt thereof 

ID 



20 

Process 7 



3 0 



35 



COOH 



or its reactive 



R l «£,).' NH,-R«" privative «r 

25 H^-Hl ~? (XIII > c - 5 salr thereof 




I.I- 4j-R- 



or its reactive $ — r ~JLo2 



Y dg) 



derivative at the 
carboxy group 

or a salt thereof J^/ 



V 



(In) 

cr a salt thereof 
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lower alkane 
substituted with oxo 




do) 

or a salt thereof 




(Iq) 

cr a salt thereof 
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wherein 

RS R , R , X, Y, Q and J are each as defined above, 
Rg is acylamino, 
R^ is amino, 
5 r| is lower alkyl substituted with oxo, 
R b is hydroxy (lower) alkyl, 
R 3 . is acyloxy (lower) alkyl, 
Rg is hydrogen, 
R| is hydroxy (lower) alkyl, 
10 R f is lower alkyl substituted with heterocyclic group which 
may have one or more suitable substituent (s) , 
heterocyclicthio (lower) alkyl, lower 
alkylamino (lower) alkyl which may have one or more 
suitable substituent (s) , 
15 hydroxy (lower) alkylamino (lower) alkyl, 

bis- [hydroxy (lower) alkyl] amino (lower) alkyl, 
amidinothio (lower) alkyl or 
di- (lower) alkoxyphosphoryl (lower) alkyl, 
E is lower alkylene, lower alkenylene or a group of the 
20 formula : 



V 



is heterocyclic group which may have one or more suitable 
substituent (s) , heterocyclicthio, or lower alkylamino 
which may have one or more suitable substituent (s) , 
hydroxy (lower) alkylamino, bis-hydroxy (lower ) alkylamino, 
amidinothio or tri-lower alkyiphosphite, 
2 is leaving group, 
30 A 5 is lower alkylene, 

R' is hydrogen or lower alkyl, 
R" is leaving group, 

R" • is lower alkyl, cyclo (lower ) alkyl, lower alkyl 

substituted with heterocyclic group which may have one 
35 or more suitable substituent (s) , lower 
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aikoxy (lower) aikyl, hydroxy (lower) aikyl, amino, 
heterocyclic group, carboxy (lower) alkyl, protected 
carboxy (lower) aikyl, lower alkyl substituted with aryl 
which may have one or mere suitable substituent (s) or 
arylsulfonyl or cyano (lower) alkyl, 

G 1 is -COOK or -SO3K, 

G 2 is -CO- or -S0 2 -, 

X f is halogen, 

a is an integer of 0 to 6, and 

b, r, q and u are each an integer of C or 1. 

Some of the Starting compound (II) or a salt thereof i< 
novel and can be prepared by the following schemes. 

Process A 




NH 9 



(Ha) 
or a salt thereof 
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wherein R l, r2, r 3 and Q are eacfc gs defifted above/ ^ 
X"' is halogen. 

Suitable pharmaceutical^ acceptable salts of the object 
5 compound (I) are conventional non-toxic salts and may include 

a salt with a base or an acid addition salt such as a salt 
with an inorganic base, for example, an alkali metal salt 
(e.g., sodium salt, potassium salt, etc.), an alkaline earth 
metal salt (e.g., calcium salt, magnesium salt, etc.), 
10 an ammonium salt; a salt with an organic base, for examole, 

an organic amine salt (e.g., triethyiamine salt, pyridine 
salt, picoline salt, ethanolamine salt, triethanolamine salt, 
dicyclohexylamine salt, N,N>-diber.zylethylenediamine salt, 
etc.); an inorganic acid addition salt (e.g., hydrochloride, 
15 hydrobromide, sulfate, phosphate, etc!); 

an organic carboxylic or sulfonic acid addition salt (e.g., 
formate, acetate, trif luoroacetate, maleate, tartrate, 
fumarate, methanesulf onate, benzenesulf onate, 
toluenesulfonate, etc.); a salt with a basic or acidic amino 
2Q acid (e.g., arginine, aspartic acid, glutamic acid, etc.). 

In the above and subsequent descriptions of the oresent 
specification, suitable examples and illustration of the 
various definitions which the present invention intends to 
25 include within the scope thereof are explained in detail as 

follows . 

The term "lower" is used to intend a group having 1 to 6 
carbon atom(s), unless otherwise provided. 

30 _ ^ term '" igher " is used to intend a group having 7 to 

20 carbon atoms, unless otherwise provided. 

Suitable example of ."one or more" may be the number of 1 
to 6, in which the preferred one may be the number of 1 to 4. 
Suitable "lower alkyl" and "lower alkyl moiety" may 
35 include straight or branched one having i to 6 carbon 
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atom(s), such as methyl, ethyl, propyl", isopropyl, butyl, 
isobutyl, sec-butyl, rert-butyi, pentyl, 3-pentyl, isopentyl, 
tert-pentyi, neopentyi, hexyl, isohexyi; and the like, 
preferably cr.e having 1 to 5 carbon atom(s) . 

Suitable "lower alkane" may include straight or branched 
one having i to 6 carbon atom(s), such as methane, ethane, 
propane, isopropane, butane, iscbutane, sec-butane, terc- 
butane, pentane, 3-pentane, isopentane, tert-pentane, 
neopencane, hexane, isohexane, and the like, i nwhich the 
more preferred one may be IC 1 -C 4 ) alkane, and the most 
preferred one may be methane. 

Suitable "lower aikenyl" and "lower alkenyl moiety" may 
include vinyl, 1- (or 2-)propenyl, 1- (or 2- or 3-)butenyl, 1- 
(cr 2- or 3- or 4-) per.tenyl, 1- (cr 2- or 3- or 4- or 5-)- 
hexenyi, methyl vinyl , ethylvinyl, l-(or 2- or 3-)methyl-l- (or 
2-)propenyl, 1- (or 2- or 3-) ethyl-1- (or 2-)propenyl, 1- (or 2- 
or 3- or 4-)methyl-l- (or 2- or 3-)butenyl, and the like, in 
which more preferable example may be (C 2 -C 4 ) alkenyl, and 
the most preferred one may be methyl vinyl. 

Suitable "lower alkynyl" may include ethynyl, 
1-propynyl, propargyl, 1-methylpropargyl, l-(or 2- or 3-)- 
butynyi, 1- (or 2- or 3- or 4-)pentynyl, l-(or 2- cr 3- or 4- 
cr 5-)hexynyl, and the like, in which more preferable example 
may be (C 2 -C 4 ) alkynyl, and the most preferred one may be 
ethynyl. 

Suitable "lower aikoxy" may include methoxy, ethoxy, 
propoxy isopropoxy, butoxy, isobutoxy, t-butoxy, pentyloxy, 
t-pentyloxy, hexyloxy and the like. 

Suitable "aryl" and "aryl moiety" may include phenyl, 
naphthyl, anthryl and the like. 

Suitable "leaving group" may include acid residue, 
"tri (lower) alkyiammonio" as defined below and the like, and 
suitable examples of "acid residue" may be halogen (e.g., 
fluorine, chlorine, bromine, iodine.), acyioxy [e.g., 
sulfonyloxy (e.g., phenylsulf onyloxy, tosyloxy, mesyioxy, 
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ere), lower alkanoyioxy (e.g., acetyioxy, propionyloxy, 
etc.), etc.;, lower alkyl (e.g., methyl, ethyl oroovi, 
isopropyl, butyl, isobutyl, t-butyi, pentyl, neopentyl, 
t-?entyl, hexyl, etc.), aryl (e.g., phenyl, naphthyl, 
anthryl, etc.), ar (lower) alkyl such as phenyl (lower ) alkyl . 
(e.g., benzyl, phenethyl, phenylpropyl, etc.), 
di (lower) aikyiamino (e.g., dimethyl amine, diechylaai.no, 
diiscprcpyiamir.c, ethyimethvlaminc, iscpropylmethylami.no, 
ethylmethyiamino, ethylpropyiamino, etc.), lower 
alkyi (lower) alkoxyamino (e.g. , methylmethoxyamino, 
methylethylamino, ethylmethoxyami.no, ethylethcxvamino, etc.) 
or the like. 

The preferred examples of "tri (lower ) alkylammonio" mav 
be trimethylammonio, triethylammonio, tripropylammonio, 
tributylammonio, tripentylammonic, trihexylammonio, or the 
like, in which the preferred one may be tri(C-,-c 4 )- 
alkylammonio, and the most preferred one mav be 
trimethylammonio . 

Suitable "acid residue" may include halogen (e.g., 
fluorine chlorine, bromine, iodine, etc.), acyloxy [e.g., 
sulfonyloxy (e.g., phenylsulf onyloxy, tosyloxy, mesyioxy, 
etc.), lower alkanoyioxy (e.g., acetyloxy, propionyloxy, 
etc.), etc.] and the like. 

Suitable "lower alkylene" may include straight or 
branched one such as methylene, ethylene, trimethylene, 
tetramethylene, pentamethylene, hexamethylene, 
methylmethyiene, ethylethylene, ethyipropyiene, and the 
like. 

Suitable "lower alkenyiene" may include straight or 
branched one having 2 to 6 carbon atom(s) such as vinylene, 
propenylene, i- (or 2-) butenyiene, I-(or 2- cr 3-) pentenylene, 
l-(or 2- or 3-) hexenylene, methyl vinylene, ethyl vinylene, 
--(or 2- or 3-) methylpropenylene, 1- (or 2- or 3-)- 
ethylprcpenylene, 1- (or 2- of 3- or 4-)methyl-i- (or 2-)- 
35 butenyiene, and the like. 



2C 
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Suitable "cyclo (lower } alky!" may include cyclopropyl, 
cyclobutyl, cyclopentyi, cyclohexyl and the like, in which 
the preferred one may be cyclo (C 4 -C 5 ) alkyl . 

Suitable "halogen" and "halo" moiety may include 
fiucrine, bromine, chlorine, and iodine. 

Suitable "an acyl group" and "acyi" moiety may include 
carbamoyl, aliphatic acyl group and acyl group containing an 
aromatic ring, which is referred to as aromatic acyl, or 
heterocyclic ring, which is referred to as heterocyclic acyl. 

Suitable example of said acyi may be illustrated as 
follows : 

carbamoyl ; carboxy; 

aliphatic acyl such as lower or higher alkanoyl (e.g., 
formyl, acetyl, propanoyl, butanoyl, 2-methylpropanoyl, 
pentanoyl , 2 , 2 -dime thylpropar.oyl , hexanoyl , heptanoyi , 
octanoyi, nonanoyl, decanoyl, undecancyl, dodecanoyl, 
tridecanoyi , tetradecanoyl , pentadecanoyl , hexadecanoyl , 
heptadecanoyl, octadecanoyl, nonadecanoyl , icosanoyl, etc.); 
cyclo ( lower ) alkylcarbonyl (e.g., cyclopropylcarbonyl , 
cyclobutylcarbonyl , cyclopentyicarbonyi , cyclohexylcarbonyl , 
etc.); protected carboxy such as commonly protected carboxy 
[e.g., esterified carboxy such as lower or higher 
alkoxycarbonyl (e.g. , methoxycarbonyl, ethcxycarbonyl, 
propyloxycarbonyl, iso-propylcxycarbonyl , t-butoxycarbonyl, 
t-pentyloxycarbonyl, heptyloxycarbonyl, etc.), etc.], or 
the like; lower or higher alkylsuif onyl (e.g., 
methyl sulfonyl, ethylsulf onyl, etc.); lower or higher 
alkoxysulfonyl (e.g., methoxysulf onyl, ethoxysulf onyl, etc.); 
di (lower) alkoxyphosphoryl (e.g. , dimethoxyphosphoryl, 
diethcxyphosphoryl , dipropoxyphosphcryl , dibutoxyphosphoryl , 
dipentyioxyphosphoryl, dihexyloxyphosphoryl, etc. ) , 
a group of the formulas : 



WO 96/34866 



PCT/JP96/01103 



25 



- 18 - 



10 



15 



20 



-§- A3 -g-rg a -*-' oBl1 



(OR- 1 -), 
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o 
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2 

o 



2 / 



- ff-0-A 3 - 0 - C -A4-C-»J-iL (OR 11 ) 2 



•O-g-A^j-Jf 
O O L 



2 , 



To ] 

"if-°- A ^ T T i! ~ (0Rll)2 ! 

0 o L J, / 

-jj-0-A 3 -N-j-^-(OR i:L ) 2 



-r A3 -s^- (oRll) 2 

O 0 L 



30 



35 



(wherein A 3 and A< are lower alkylene, amino (lower ) alkylene 
or aminophenylene, 
R is lower alkyl or hydrogen and 
S and t are each integer of 1 to 6, or the like); 
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aromatic acyl such as 
arcyl (e.g., benzoyl, roluoyl, naphthoyl, etc.); 
ar (lower) alkanoyl [e.g., phenyl (lower ) alkanoyl (e.g., 
pheny lace tyl , phenylpropancyl , phenylbutanoyl , 
phenylisobutanoyl, phenylpentanoyl, phenyihexanoyl, etc. ) , 
naphthyl (lower) alkanoyl (e.g., naphthylacetyl, 
naphrhylpropanoyl, naphthyibutanoyl, etc.), etc.]; 
ar (lower) alkenoyl [e.g., phenyl (lower) alkenoyl (e.g., 
pheny Iprcpenoyl , phenylbutenoyl , phenylmerhacryloyl , 
phenylpent enoyl , phenylhexenoyl , etc . ) , 
naphthyl ( lower ) al kenoyl (e.g., naphthyipropenoyl , 
naphthylbut enoyl , etc . ) , etc . ] ; 

ar (lower) alkoxycarbonyl [e.g. , phenyl (lower ) alkoxycarbonyl 
■e.g. benzyioxycarbcnyl , ezc), etc.]; 
aryloxycarbonyl (e.g., phenoxycarbonyl , 
naphthyloxycarbonyl , etc . ) ; 

aryloxy (lower) alkanoyl (e.g. , phenoxyacetyl, 
phenoxypropionyl/ etc. ) ; 

arylcarbamoyl (e.g., phenylcarbamoyl, etc.); 
arylthiocarbamoyl (e.g. , phenyl thio carbamoyl, etc. ) ; 
aryiglyoxyloyl (e.g., phenylgiyoxyloyi , naphthylglyoxyloyl , 
etc.); arylsulfonyl (e.g., phenylsulf onyl, p-toiyisulf onyl, 
etc . ) ; or the like . 

heterocyclic acyl such as 
heterocyciiccarbonyl ; 

heterocyclic (lower) alkanoyl (e.g., heterocyclicacetyl, 
heterocyciicpropanoyl , heterocyclicbutanoyl , 
heterocyclicpentanoyl, heterocyclichexanoyl, etc.) ; 
heterocyclic (lower) alkenoyl (e.g. , heterocyclicpropenoyl , 
heterocyciicbutenoyl, heterocyclicpentenoyi, 
heterocyclichexenoyl , ere . ) ; heterocyclicglyoxyloyl ; 
heterocyclicsulf inyl; heterocyclicsulf onyl ; or the like; and 
the like. 

Suitable "heterocyclic group" and "heterocyclic moiety" 
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may include saturated or unsaturated monocyclic or polycyclic 
heterocyclic group containing at least one hetero-atom such 
as an oxygen, sulfur, nitrogen atom and the like. 

And, especially preferable one may be heterocyclic grouo 
such as 

unsaturated 3 to 3-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing 1 to 4 nitrogen 
atom(s), for example, pyrrolyi, pyrroiinyl, imidazoiyi, 
pyrazoiyl, pyridyl, dihydropyridyi, pyrimidyi, pyrazinyl, 
pyridazinyl, triazolyl (e.g., 4H-1, 2, 4-triazolyl, iH-1,2,3- 
triazolyl, 2H-I , 2, 3-triazolyl, etc.), tetrazolyl (e.g., 1H- 
tetrazolyl, 2K-tetrazolyl, etc.), etc.; 

saturated 3 to 8-membered (more preferably 5 or 6- 
membered heteromonocyclic group containing 1 to 4 nitrogen 
atom(s), for example, pyrrolidinyl, imidazclidinyl, 
piper idyl, piperazinyi, etc.; 

unsaturated condensed heterocyclic group containing 1 to 
4 nitrogen atom(s), for example, indolyl, isoindolyl, 
indolinyl, indolizinyl, benzimidazolyl, quinolyl, 
isoquinclyi, indazoiyl, benzotriazoiyl, phthaiimidyl, etc.; 

unsaturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing 1 to 2 oxygen 
atom(s) and 1 to 3 nitrogen atom(s), for example, oxazolyl, 
isoxazoiyl, oxadiazolyl (e.g., 1, 2, 4-oxadiazoiyi, 1,3,4- 
oxadiazolyi, 1 , 2, 5-oxadiazolyl, etc.), etc.; 

saturated 3 to 3-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing 1 to 2 oxygen 
atom(s) and i to 2 nitrogen atom(s), for example, 
morphoiinyi, sydnonyl, etc.; 

unsaturated condensed heterocyclic group containing 1 to 
2 oxygen atom(s) and 2 to 3 nitrogen atom(s), for example, 
benzoxazolyl, benzoxadiazolyl, etc.; 

unsaturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing 1 to 2 sulfur 
arom(s) and I to 3 nitrogen atom(s), for example, thiazolvl, 
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isothiazolyl, thiadiazolyl (e.g., 1, 2, 3-thiadiazolyi, 1,2,4- 
thiaciiazclyl, 1,3, 4- thiadiazolyl, 1,2, 5-thiadiazolyl, etc. ) , 
dihydrothiazinyi , etc. ; 

saturated 3 tc 8-membered (more preferably 5 or 6- 
membered) her eromono cyclic group containing 1 to 2 sulfur 
atom(s) and 1 to 3 nitrogen atom(s), for example, 
thiazolidinyl , etc . ; 

unsaturated 3 to 8-membered (more preferably 5 or 6- 
meinbered) heteromonocyclic group containing 1 to 2 sulfur 
atom (s } , for example, thienyl, dihydrodithiinyl, 
dihydrodi thionyl , etc. ; 

unsaturated condensed heterocyclic group containing 1 to 
2 sulfur atom(s) and 1 to 3 nitrogen atcm(s), for example, 
benzothiazolyl, benzothiadiazolyl, etc. ; 

unsaturated 3 to 8-membered (more preferably 5 or ' 6- 
membered) heteromonocyclic group containing an oxygen atom, 
for example, furyl, pyranyl, etc.; 

saturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing 1 to 2 oxygen 
atom(s), for example, oxiranyl, oxolanyl, dioxoianyl, 
tetrahydrofuranyl, etc.; 

unsaturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing an oxygen atom 
and 1 to 2 sulfur atom(s), for example, dihydrooxathiinyl, 
etc . ; 

unsaturated condensed heterocyclic group containing 1 to 
4 oxygen atom (s } , for example, methylenedioxyphenyl, 
benzodioxanyi, etc. ; 

unsaturated condensed heterocyclic group containing 1 to 
2 sulfur atom(s), for example, benzothienyl , henzodithiinyl , 
etc . ; 

unsaturated condensed heterocyclic group containing an 
oxygen atom and 1 to 2 sulfur atom(s}, for example, 
benzoxathiinyl , etc.; and the like, 

and "heterocyclic group" and "heterocyclic moiety" as stated 
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above may have one or more suitable substituent (s) such as 
cxo; halogen (e.g., fluorine, chlorine, bromine, iodine, 
etc.); hydroxy; aforementioned "heterocyclic grouo"; tri- 
haic (lower) alkyl (e.g., trichloromethyl, trif luoromethyi , 
trichloroethyl, trifluoroethyi, etc.); lower aikanoyl (e.g., 
formyl, acetyl, prcpancyi, butanoyi, 2-methylpropanoyl, 
pentanoyl, 2, 2-dimethylpropanoyl, hexanoyi, etc.); aryl 
(e.g., phenyl, naphthyl, anthryl, etc.); lower alkyl "(e.g., 
methyl, ethyl, propyl, isopropyl, butyl, iscbutyl, sec-butvl, 
tert-butyl, pentyl, 3-pentyl, isopentyl, tert-pentyl, 
neopentyl, hexyl, isohexyl, etc.); amino; aforementioned 
"protected carboxy"; and rhe like. 

The acyl moiety as stated above may have one to ten, 
same or different, suitable substituent (s) such as lower 
alkyl (e.g., methyl, ethyl, propyl, etc.); 
lower alkoxy (e.g., methoxy, ethoxy, propoxy, etc.); 
lower alkylthio (e.g., methylthio, ethylthio, etc.); 
mono- (or di-) lower alkylamino which may have one or more 
suitable substituent (s) (e.g., methylamino, ethyiamino, 
propylamine, dimethyl amino, diethyl amino, dipropylamino, N- 
methoxy-N-methylamino, N-ethoxy-N-ethylamino, N- 
merhoxymethyl-N-methylamino, N-methoxyethyl-N-methyl amino, 
etc.); lower aikanoyl amino (e.g., acetylamino, 
prcpionyl amino, butyrylamino, pentanoyiamino, hexanoyi amino, 
etc.); cyclo (lower) alkylamino (e.g., cyclopropyiamino, 
cyciobutylamino, cyclopentylamino, eye lohexyl amine, etc.); 
mono- (or di-) lower alkoxy ( lower ) alkylamino (e.g., 
me thoxymethyl amino, methoxyethylamino, methoxypropylamino, 
3C e thoxymethyl amino, ethoxyethylamino, ethoxypropylamino, 

etc.); hydroxy (lower) alkylamino (e.g., hydroxymethyiamino, 
hydroxyethylamino, hydroxypropyiamino, hydroxypentyl amino, 
hydroxyhexylamino, etc.); heterocyclic (lower) alkylamino, in 
which "heterocyclic moiety" is aforementioned "heterocyclic" 
25 moiety; 
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heterocyclicamino which may have one or more suitable 
substituenr ts) , in which "heterocyclic" moiety is 
aforementioned "heterocyclic" moiety; 

lower alkanoyloxy (e.g., acetyioxy, propionyloxy, butyryloxy, 
pentanoyloxy, hexanoyloxy, etc.); 

heterocyclic group, in which "heterocyclic group" is 
aforementioned "heterocyclic group" ; 
di-iower slkoxy (lower ) alkyl {e.g., dimethoxymethyl, 
dime thcxyethyi , dimethcxypropyi , die thcxymethyl , 
diethoxyethyl, diethoxypropyl, etc.) ; 

aryiamino which may have one or more suitable substituent (s ) 
(e.g. , phenyl amino, dimethyl aminophenylamino, 
trifluoromethylphenylamino, trif luoromethyinaphthylamino, 
trif luoromethylanthrylaminc, etc. } ; 
cyano (lower) aikylamino (e.g. , cyanomethylamino, 
cyanoethylamino, cyanopropyl amino, cyanobutylamino, 
cyanopentylamino, cyanohexyl amino, etc.) ; 
aryisulf onyl amino (e.g., phenyl sulfonyiamino 
naphthylsulfonylamino, anthrylsulf cnylamino, etc. ) ; 
protected carboxy ( lower ) aikylamino (e.g., 
methoxycarbonylmethylamino, methoxycarbonylethyiamino, 
ethoxycarbcnylmethylamino, ethoxycarbonyiethylaninc, etc. ) ; 
tri-halo (lower) aikylamino (e.g., 2, 2, 2-trif luoroethylamino, 

1- ( trif iuoromethyl ) ethylamino, 

2- (trif Iuoromethyl ) propylamine, etc. ) ; 

cycio (lower) alkyl (e.g. , cyciopentyl, cyclohexyi, etc. ) / 
cyclo (lower) alkenyl (e.g. , cyclohexenyl, cyciohexadienyl, 
etc. ) ; 

halogen (e.g., fluorine, chlorine, bromine, iodine, etc.); 
amino, commonly protected amino as mentioned above; hydroxy; 
commonly protected hydroxy as mentioned below; cyano; nitro; 
carboxy; carboxy (lower) alkyl ; 

commonly protected carboxy as mentioned below; sulfo; 
suifamoyl; iminc; oxo; hydrazino; amino (lower ) alkyl (e.g., 
aminomethyi, aminoethyi, etc.); carbamoylcxy; 
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hydroxy (lower) aikyi (e.g., hydroxymethyi, l-(or 2-)- 
hydroxyethyl, 1- (or 2- or 3-} hydroxyprooyi , e.c.i, or the 
like. 

suitable "hydroxy protective group" ir. the term commonly 
"protected hydroxy" may include acyi as mentioned above, 
Phenyl (lower) aikyi which may have one or more suitable 
subsciruent(s) (e.g., benzyl, 4-methoxybenzyi, trityi, ere.}, 
trisubstituted siiyi [e.g., tri (lower) aikylsiiyl (e.g., 
trimethyisilyl, t-butyldimethyisiiyi, ere), etc.], 
10 tetrahydropyranyl and the like. 

Suitable commonly "protectee carboxy" may include 
esterified carboxy and the like. And suitable example of 
said ester may be the ones such as lower alkyl ester (e.g., 
methyl ester, ethyl ester, propyl ester, isopropyl ester, 
butyl ester, isobutyl ester, t-butyl ester, pentyl ester,' 
t-pentyl ester, hexyl ester, etc.); 

lower aikenyl ester (e.g., vinyl ester, ailyl ester, etc.); 
lower alkynyl ester (e.g., ethynyl ester, propynyl ester, 
etc. ) ; 

lower alkoxy (lower) alkyl ester (e.g., methoxymethyi ester, 
ethoxymethyi ester, isopropoxy ester, 1-methoxyethyi ester, 

1- ethoxyethyl ester, etc.); 

lower aikyithio (lower) alkyl ester (e.g., methyl thiomethyl 
ester, ethyl thiomethyl ester, ethylthioethyl ester, 
25 isopropoxythiomethyl ester, etc.); 

mono-(or di- or tri-) halo (lower ) alkyl ester (e.g., 

2- iodoethyi ester, 2, 2, 2-trichloroethyi ester, etc.); 
lower aikanoyloxy (lower) alkyl ester (e.g., acetoxymethyl 
ester, propionyloxymethyl ester, bucyryloxymethyl ester, 
valeryloxymethyl ester, pivaioyioxymethyi ester, 
hexanoyloxymethyl ester, 1-acetoxyethyi ester, 
2-acetoxyethyl ester, 2-propionyloxyethyl ester, etc.); 
lower alkoxycarbonyloxy (lower) alkyl ester (e.g., 
methoxycarbonyioxymethyl ester, ethoxycarbonyloxymethyl 

35 ester, propoxycarbonyioxymethyi ester, 



20 



3C 



SNSOOCIO: <WO 963i655A1J_> 



WO 96/34866 



PCT/JP96/01103 



- 25 - 

1- (or 2-) [tterhoxycarbonyloxyl ethyl ester, ' 

2- (or 2-} (ethoxycarbonyloxyj erhyi ester, 
1- (or 2-) (propoxycarbonyloxy) ethyl ester, 

1- (or 2-) iisopropoxycarbonyloxyl ethyl ester, etc.); 
5 lower alkanesulf onyl (lower ) alkyl ester (e.g., mesyimethyi 
ester, 2-mesyethyl ester, etc.); 

lower alkoxycarbonyloxy (lower) alkyl ester (e.g., 
methoxycarbonyloxymethyl ester, ethoxycarbonyioxymethyi 
ester, propoxycarbonyloxymerhyi ester, 

10 t-butoxycarbonyioxymethyl ester, 

1- (or 2-)methoxycarbonylcxyethyi ester, 

1- (or 2-) ethoxycarbonyloxyethyi ester, 

1- (or 2-)propoxycarbonyloxyethyl ester, 

1- (or 2-) isopropoxycarbonyloxyethyl ester, etc.); 

15 phthalidylidene (lower) alkyl ester, or 

(5-lower alkyl-2-oxo-l, 3-dioxol-4-yl ) (lower ) alkyl ester 
[e.g. , (5-methyl-2-oxo-i, 3-dioxol-4-yl) methyl ester, 
(5-ethyl-2-oxo-l, 3-dioxol-4-yl ) methyl ester, (5-propyl-2-oxo- 
l,3-dioxol-4-yl) ethyl ester, etc.]; 

20 ar (lower) alkyl ester, for example, phenyl (lower ) alkyl ester 
which may have one or more suitable substituent (s) (e.g., 
benzyl ester, 4-methoxybenzyi ester, 4-nitrobenzyl ester, 
phenethyl ester, trityl ester, benzhydryl ester, 
bis (me thoxyphenyl) methyl ester, 3, 4-dimethoxybenzyl ester, 

25 4 -hydroxy- 3, 5-di-t-butylbenzyl ester, etc.); 

aryl ester which may have one or more suitable substituent (s) 
such as substituted or unsubstituted phenyl ester (e.g., 
phenyl ester, tolyl ester, t-butylphenyi ester, xylyl ester, 
mesityl ester, cumenyl ester, 4-chlorophenyl ester, 

30 4 -me thoxyphenyl ester, etc.); 

tri (lower) alkyl siiyl ester; lower alkyl thioester (e.g., 
methyithioester, ethylthioester , etc.) and the like. 

The preferred examples of "an acyl group" may be carboxy 
35 protected carboxy, carbamoyl, lower alkanoyl, lower 
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s 

aikyisulfonyi, aroyl, heterocyclic carbonyi which may have 
one or more suitable substituent (a) , in which the more 
preferred one may be carboxy, (C,-C 4 ) alkoxy carbcnvi, 
carbamoyl, X 2 -C 4 ) alkanoyi, (C : -C 4 ) alkylsulfonyl, benzoyl, 
o carbonyi substituted with unsaturated 3 to 8-membered 

heteromonocyclic group containing 1 to 4 nitrogen atom(s), 
caroamoyi substituted with saturated 3 to 8-membered 
heteromonocyclic group containing i to 2 oxygen atom(s) and 1 
r ° I Kroger, atom(s), carbonyi substituted with saturated 3 
3S^^^^*^fe meinb?reci h6 teromonocyclic group containing 1 to 4 

" irr °9en atom(s) having ( Cl -C 4 ) alkyl, and the most preferred 
one may be carboxy, methoxycarbonyl, ethoxycarbonyl, 
isopropoxycarbonyl, carbamoyl, acetyl, methylsulfonyl, 
benzoyl, morphciinccarbonyl, N-methyipiperidyi carbonyi or 
13 pyridylcarbonyl . 

Suitable "acyl" moiety in the term of "acylamino" can be 
referred to aforementioned "acyl" moiety. 

The preferred examples of "acylamino" may be ureido, 
lower alkanoylamino, lower alkoxycarbonylamino, heterocyclic 
carbonyi amino, lower alkanoylamino (lower ) alkanoylamino (e.g. 
acetylaminoacetylamino, acetylaminopropionylamino, 
propionylaminoacetylamino, propionylaminopropionylamino, 
etc.), mono- (or di-) lower alkylami.no (lower ) alkanoylamino 
25 (e.g., methylaminoacetylamino, dimethylaminoacetylami.no, 

ethyiaminoacetyiamino, diethyiaminoacetyiamino, etc.), iowe- 
alkanoyloxy (lower) alkanoylamino [ e . g ., acetyioxvacetylamino, 
acetyioxypropionyiamino, propionyioxyacetylaminc, 
propionyioxypropionylamino, etc. ; , 
30 heterocyclic (lower) alkanoylamino (e.g.,. heterocyclic- 
carbcnyl amino, heterocyclic-acetyiamino, heterccyclic- 
propionylamino, etc.), lower alkoxy (lower) alkanoylamino 
(e.g., methoxyacetylamino, ethoxyacetylamino, 
methoxypropionylamino, ethoxypropior.ylamino, etc.), 
hydroxy (lower) alkanoylamino (e.g., hydroxyacetylamino, 
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hydroxypropionylamino, etc.), lower alkylsulf onylamino (e.g., 
methylsulf onylamino, ethylsulf onylamino, propyl sulf onylamino, 
butylsulfonylamino, pentylsulf onylamino, 'hexylsulf onylamino, 
etc.)/ or mono- (or di-) lower alkoxy (lower) alkylamino (lower) - 
5 alkanoylamino (e.g., methoxymethylaminoacetylamino, 
bis (methoxymethyl) aminoacetylamino, 
methoxyethylaminoacetylamino, 

bis (methoxyethyl) aminoacetylamino, etc.), in which the more 
preferred one may be ureido, (C^-C^ ) alkanoylamino, 

10 (C 1 -C 4 ) alkoxycarbonylamino, carbonylamino substituted with 

saturated 3 to 8-membered heteromonocyclic group containing 1 
to 2 oxygen atom(s) and 1 to 3 nitrogen atom(s), (C 1 -C 4 )- 
alkanoylamino (C^"C 4 ) alkanoylamino, di (C^-C^) alkylamino- 
(C 1~ C 4 1 alkanoylamino, (C 1 -C 4 ) alkanoyloxyC^-C^ ) alkanoylamino, 

15 (C^-C^) alkanoylamino substituted with saturated 3 to 8- 
membered heteromonocyclic group containing 1 to 2 oxygen 
atom(s) and 1 to 3 nitrogen atom(s), (Cj-C^ ) alkoxy (C^C^ ) - 
alkanoylamino, hydroxy (C^-C^) alkanoylamino, (C^-C^) - 
alkylsulf onylamino or bis [ (C^-C^) alkoxy (C^-C^) alkyl] amino 

20 (Cj-C^) alkanoylamino and the most preferred one may be 
ureido, acetylamino, t-butoxycarbonylamino, 
morpholinocarbonyl amino, acetyl aminoacetylamino, 
dime thy laminoacetylamino, acetyloxyacetylamino, 
morpholinoacetylamino, methoxyacetylamino, 

25 hydroxyacetylamino, methylsulf onylamino or 
dimethoxyethylaminoacetylamino . 

'Suitable "hydroxy (lower ) alkyl" moiety in the term of 
"hydroxy (lower) alkyl which may have one or more suitable 

30 substituent (s) " may be hydroxymethyl, l-(or 2-) hydroxyethyl, 
1-hydroxy-l-methylethyl, 2-hydroxypropyl, 1-hydroxy-l- 
ethylethyl, 1-hydroxy-l-ethylpropyl, 1-hydroxybutyl, l-(or 2- 
or 3-) hydroxy-1- (or 2- or 3-)methylpropyl, l-(or 2- or 3- or 
4-) hydroxy-1- (or 2- or 3- or 4- ) methylbutyl , 1- (or 2- or 3- 

35 or 4- or 5-) hydroxy-1- (or 2- or 3- or 4- or 5-)methylpentyl, 
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i-(or 2- or 3- or 4- or 5- cr 6-) hydroxy- I- (or 2- or 3- or 4- 
or 5- or 6-)methyihexyl, or the like. 

The preferred examples of "hydroxy (lower) alkyl" may be 
hydroxy (d-Cc) alkyl, and the most preferred one may be 
hydroxymethyi, i-hydrcxyethyl, I -hydroxy- 1 -me thyle thyl , 

1- hydrcxy-l-ethylpropyl, 1-hydrcxybutyi, 2-hydroxyethyl, 
3-hydroxy-3-methylbutyl, 1-hydroxybutyl, 2-hydroxypropyl or 

2- hydroxy-2-methylpropyl . 

The preferred examples of "suirable substituent (s ) " in 
the term of "hydroxy (lower) alkyl which may have one or more 
suitable substituent (s) " may be mono- (or di- cr tri-)- 
haio (lower) alkyl, protected carboxy, hydroxy, aryl, 
cyclo (lower) alkyl cr heterocyclic group, in which the 
preferred one may be tri-halo (C 1 -C 4 ) alkyl, (d-C 4 J- 
aikoxycarbonyi, hydroxy, phenyl, cyclo (C 3 -C 6 ) alkyl, or 
unsaturated heteromonocyciic group consisting of 1 to 4 
nitrogen atom(s), and the most preferred one may be 
trifluoromethyl, ethoxycarbonyi, hydroxy, phenyl, cyclohexyl 
or pyridyl. 

Suitable "acyl" moiety in the term of "acyl (lower) alkyl" 
can be referred to aforementioned "acyl" moiety. 

The preferred examples of "acyl (lower) alkyl" may be 
carboxy (lower) alkyl, protected carboy (lower) alkyl, 
carbamoyl (lower) alkyl, lower alkanoyl (lower) alkyl, 
aroyi (lower) alkyl, carbonyl (lower) alkyl substituted with 
heterocyclic group which may have one or more suitable 
substituent (s) , suifonyl (lower) alkyl substituted with 
heterocyclic group which may have one or more suitable 
substituent (s) , sulfinyl (lower) alkyl substituted with 
heterocyclic group which may have one or more suitable 
substituent (s) , lower alkyl having 
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(wherein A is lower alkylene, amino lower alkylene or 
aminophenyiene, 
10 RX * is lower alkyl or hydrogen, and 

s and t are each integer of 1 to 6}> 

(mono- or di-) lower alkyiaminocarbonyl (lower ) alkyl which may 

have one cr more suitable substituent (s ) (e.g., 
i5 methylaminocarbonylmethyl, dimethylaminocarbonylmethyl, 

methylamir.ccarbonylethyi, 2-dimethylaminocarbonylethyl, 

N-methoxy-N-methylaminocarbonylmethyl, 

N-methoxyethyl-N-methylaminocarbonylmethyl , 

trif iuoromethylaminocarbonylmethyl, 
2 q trif luoroethylaminccarbonylmethyi, 

cyanomethylaminocarbonyimethyl , 

cyanoethyiaminocarbonyimethyl, cyanomethylaminocarbcnyiethyl, 
etc. ) , cyclo (lower) alkyiaminocarbonyl (lower) alkyl (e.g. 
cyclopropylaminocarbonylmethyi, 
25 cyclobutylaminccarbcnyimethyi, 
cyciopentyiaminocarbonylmethyl , 
cyclohexylaminocarbonylmethyl , etc . ) , 

lower alkoxy (lower) alkyiaminocarbonyl (lower) alkyl (e.g. 

methoxymethylaminocarbonylmethyi, 
3 q ntethoxyethylaminocarbonylmethyl, 

methoxypropyiaminocarbonylmethyl,. 

bis (methoxymethylamino) carbor.ylnethyl, 

bis (methoxyethyl amino ) carbonylmethyi , etc . ) , 

di- (lower) alkoxyphosphoryi (lower) alkyl (e.g., 
35 dimethoxyphosphoryimethyl, diethoxyphcsphcryimethyl, 
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dipropoxyphosphorylethyl, dibutoxyphosphorylethyl, dipentyl- 
cxyphosphorylethyl, dihexyloxyphosphoryiprcpyl, ere. ) , 
mono- (or di-) hydroxy (lower ) alkylaminocarbonyi (lower) alkyl 
(e.g. / bydroxymethyiaminocarbonylmethyl, 
5 hydroxyethylaminocarbonylmethyl , 

dihydroxymethylaminocarbonylmethyl, 
dihydroxyethylaminocarbonylmethyl , etc.), 

aminocarbenyl (lower) alkyl substituted with heterocyclic group 
which may have one or more suitable substituent (s) (e.g. 
10 thiazolylaminocarbonylmethyl, piperidinoaminocarbonylmethyl, 

raorpholinoaminomethyl, methyloxadiazolylaminocarbonylmethyl, 
trifluoromethylthiadiazolylaminocarbonylmethyl, pyridylamino- 
carbony line thy 1, aminopyridylaminocarbonylmethyl, etc.), 
heterocyclic (lower) alkylaminocarbonyi (lower) alkyl 
15 (e.g., pyridylmethylaminocarbonylmethyi, 

tetrahydrofuranylmethylaminocarbonylmerhyl, 
furanylmethylaminocarbonylmethyl, 
morpholinoethylaminocarbonylmethyl, 
thienylmethylaminocarbcnylmethyl, 
20 iaidazolylethylaminocarbonylmethyl, etc. ) , 

hydrazinocarbonyl (lower ) alkyl (e.g., hydrazinocarbonylmethyl, 
hydrazinocarbonylethyi, hydrazinocarbonylpropyl, ere.) , 
aminocarbonyl (lower) alkyl substituted with aryl which may 
have one or more suirable substituent (s ) (e.g., 
25 dimethylaminophenylaminocarbonvlmethyl, 

rrif luoromethyiphenylaminocarbonyimethyi, 
anilinophenylaminocarbonylmethyl, 
aminophenylaminocarbonylmethyl, etc. ) , 
cyano (lower) alkylaminocarbonyi (lower) alkvl (e.g. , 
30 cyanomethylaminocarbcnylmerhyl, 

cyanoerhyiaminocarbcnylmethyl, cyanomethylaminocarbonylethyl, 
cyanoethylaminocarbonylethyi , etc . ) , 
arylsulfonylaminocarbonyl (lower) alkyl (e.g., 
phenylsulfonylaminocarbonyimethyl, 
35 phenylsulf onylaminocarbonylerhyl, 
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phenyl sul f onyl aminocarbony Ipropy I , etc".), 

protected carboxy (lower) alkylaminocarbonyl (lower) aikyl ( e . 
— ethoxycarbonylmethylamirjDcarbcr.yimethyi, 
ethoxycarbonylmethylaminocarbonylmethyl, 
1- (or 2-)methoxycarbonyiethylaminccarbonyimethyl, 
1- (or 2-) ethoxycarbonylethylaminocarbonylethyi, etc. ) , 
in which the preferred one may be (C 1 -C 4 ) alkoxycarbonyl- 
(C^Ca) aikyl, (Ci-C 4 ) alkanoyi (C.-C^ ) aikyi, carbamoyl- 
(C-,-C 4 ) aikyi, carboxy (C 2 -C 4 ) aikyi , lower aikyl having 




(wherein A 3 is (C^-Cg) alkylene, amino (Ci-C 6 ) alkylene or 
aminopheny 1 ene , 
R- 1 is (Ci-Cg) aikyl or hydrogen, and 
s and t are each integer of 1 to 6) , 

carbonyl (Ci-C 4 ) aikyl substituted with heterocyclic group 
which may have 1 to 3 suitable substituent (s ) , 
sul f onyl (C 1 -C 4 ) aikyi substituted with heterocyclic group 
which may have i to 3 suitable substituent is ) , 
sulfinyi (C 1 ~-C 4 ) aikyi substituted with heterocyclic group 
which may have 1 to 3 suitable substituent (s ) , 
nono-(cr di-) IC 1 -C 4 ) alkylaminocarbonyl (C n -C 4 ) aikyl which may 
have 1 to 3 suitable substituent (s) , 
cyclo (C 3 -C 6 ) alkylaminocarbonyl (Cn -C 4 ) aikyl, 
(C 1 -C 4 ) alkoxy (C 1 -C 4 ) alkylaminocarbonyl (C 1 -C 4 ) aikyl, 
di- (C^-Cq) alkoxyphosphoryl (C 1 -C 4 ) aikyl, 

mono- (or di-) hydroxy (C 1 -C 4 ) alkylaminocarbonyl IC- X ~C 4 ) aikyl, 
aminocarbonyl (Ct-C 4 ) aikyi . substituted with heterocyclic group 
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which may have 1 to 3 suitable substituenf(s) , 
heterocyclic (C,-C 4 ) alkylaminocarbonyi ( Cl -c« ) alkyl, 
hydrazinocarbonyl ( Cl -c 4 ) alkyi, aminocarbonyl ( Cl -C 4 )aJ kyl 
substituted with phenyl which may have 1 to 3 suitable 
suostituen- (s) , cyano ( Cl -C 4 ) alkylaminocarbonyi (C,.C d )«lkyi , 
chenylsulfonylaminocarbonyKCi-C.Jalkyl, * " 

(C!-C 4 ) alkoxycarbonyl ( Cl -C«) alkylaminocarbonyi (C^c,) alkyi, 
ana tne mosr preferred one may be carboxymethyi , 
carboxyethyl, methoxycarbonyimethvi, methoxycarbonvlethyl, 
ethoxycarbonyimethyl, ethoxycarbonyl ethyl, benzoylmethyl, 
carbamoylmethyi, acerylmethyl, t-bucoxycarbonyimethyl, 
morpholinocarbonylmethyl, pyridylcarbonylmethyl, 
chiorothienylcarbonylmethyl, pyrrolinylcarbonylmethyl, 
acetylpiperazinylcarbonylmethyl, 
phenylpiperazinylcarbonylmethyl, 
methylpiperazinylcarbonylmethyl, 
hydroxypiperidinocarbonylmechyl, 

4-pyridylpiperazinylcarbonylmethyi, imidazolyisulfonylmethyi , 
*ethylimiaazolylsulfonylmethyl, imidazolylsulf inylmethyl, 
dimethylaminocarbonyimethyl, dimethyl aminocarbonylethyl, 
rriflucromethylmethylaminocarbonylmethyl, 
cyanomethylaminocarbonylmethyl , 
cyclopentylaminocarbonylmethyl, 
methoxyethylaminocarbonylmethyl, 
25 dimethoxyechylaminocarbonylmechyl, 

N-methoxy-N-me thyl aminocarbonyimethyl , 
N-methoxyethyi-N-methyiaminocarbcnylmethyl, 
dimethoxyphosphorylmethyl, diethoxyphosphorylmethyi, 
hydroxyethylaminocarbonylme thyl , 
30 dihydroxyethylaminocarbonylmethyl , 

rrifluoromethylthiadiazolylaminocarbonylmethyl, 
thiazolylaminocarbonylmethyi, piperidinoaminocarbcnylmerhyi, 
morphoiinoaminocarbonylmechvl, 
pyridyl-N-mechyiaminocarbonylmethyl, 
35 nierhyioxadiazolyiaminocarbonyimethyl , 



20 
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pyr idyl aminocarbonylme thy 1 , aminopyridyiaminocarbonylmethyl , 

pyr idyime thyiaminocarbonylmethyi , 

tetrahydrof uranyimethyiajiiinocarbonylmethyi, 

trif iuorothiadi azolyi aminocarbonylme thyl, 

f uranylmethyiaminocarbonylmethyi , 

morpholinoethylaminocarbonylmethyi, 

t hi en yime thyl aminocarbonylme thyl , 

imidazolyl ethyl aminccarbonyimethyl, 

anil inophenylaminocarbonylme thyl, 

aminophenyiaminccarbonyimethyi, hydrazinocarbonylmethyl , 
dime thylaminophenylaminocarbonyime thyl , 
trif luoromethylphenylaminocarbcnyimethyl, 
phenyl sul fcnyi aminocarbonylme thyl , 
i-methoxycarbonylethylaminocarbonylmethyl or 
ethoxycarbonyimethyiaminocarbonylmethyl . 

The preferred examples of "mcnc- (or di- cr tri-)- 
halo (lower) alkyl" may be 

fiuoromethyl, di fiuoromethyl, trif luoromethyi , chloromethyl, 
dichloromethyi, trichloromethyl, bromomethyl, dibromomethyl, 
tribromomethyl, l-(or 2-) f luoroethyi, 1- (or 2-) bromoethyl, 
1- (or 2-) chloroethyl, 1, 1-dif luoroethyi, 2, 2-dif luoroethyi, 
or the like, in which the preferred one may be mono- (or di- 
or tri-) halo (Ci_-C 4 5 alkyl, and the most preferred one may be 
di fluoromethyl or trif luoromethyi . 

The preferred examples of "lower alkyl thio" may be 
methylthio, ethylthio, propyl thio, butylthio, pentylthio, 
hexylthio, cr the like, ir. which the preferred one may be 
(Ci -C 4 ) alkyl thio, and the most preferred one may be 
methylthio. 

The preferred examples of 
"cycio (lower) alkyl (lower ) alkyl" may be cyclopropylmethyi, 
cyciobut yimethyl , cyclopentyimethyi , cyciohexylmethyl , 
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cyciopropyl ethyl, cyciobutylethyl, cycicoentyiethyi, 
cyclohexylethyl. or the like, in which the preferred one .may 
oe cyclo(C 3 -C 6 )alkyl(C 1 -C 4 )alkyl > and the most preferred one 
may be cyciohexyimethyl . 



10 



Suitable "acyiamino" moiety in the term of "acyiamir.o- 
( lower) alkyl" can be referred to aforementioned "acyiamino". 

The preferred examples of "acyiamino (lower) alkyl" may be 
lower alkoxycarbonylamino (lower) alkyl, lower 

alkanoylamino (lower) alkyl, heterocyciic-carbonylamino- 
( lower) alkyl, 



15 
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(wherein A 3 and A 4 are each lower alkylene, 

amine (lower) alkylene or aminophenylene, and 
R " is lower alkyi or hydrogen)*, 
in which the preferred one may be (C x -C 4 ) aikoxycarbonylamino- 
(Ci-C 4 ) alkyi, (Ci-C 4 ) aikanoylamino (C-j-C^) alkyi, 
carbonyl amino (C 1 -C 4 ) alkyl substituted with saturated 3 to 
8-membered heteromonocyclic group containing 1 zo 2 oxygen 
atom(s) and 1 to 3 nitrogen atom(s) , 



10 
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(wherein A 3 and A 4 are each (Ci-C 6 ) alkylene, amino (C^-Cg) 

alkylene or aminophenylene, and 
35 R 11 is (C^-Cg) alkyi or hydrogen), 
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and the most preferred one may be t-butoxycarbonyl 
amir.omethyi, acetyl aminomethyi cr 
morphoiinocarbonylaminomethyl . 

5 Suitable "acyl" moiety in the terms of "acyl (lower) - 

aikenyi" can be referred to aforementioned "acyl" moiety. 

Suitable " (lower) aikenyi" moiety in the term of 
" acyl (lower) alkenyl" can be referred to aforementioned "lowe; 
aikenyi" . 

10 The Preferred examples of "acyl (lower) alkenyl" may be 

protected carboxy (lower ) alkenyl, in which the preferred one 
may be (C x -C 4 ) alkoxycarbonyl (C,-C 4 J alkenyl, and the most 
preferred one may be ethoxycarbcnyi vinyl . 

15 Suitable "acyl" moiety in the term of 

"acyloxy (lower) alkyl" can be referred to aforementioned 
"acyl" moiety. 

The preferred examples of "acyloxy (lower ) alkyl" may be 

lower alkanoyloxy (lower) alkyl, 
20 cyclo (lower) alkylcarbonyloxy (lower) alkyl, 

carboxy (lower) alkanoyloxy (lower ) alkyl, protected 

carboxyoxy (lower) alkyl, protected 

carboxy (lower) alkanoyloxy (lower) alkyl, lower 

alkyiaminocarbonyloxy (lower) alkyl, aroyloxy (lower ) alkyl, or 
25 lower alkyl substituted with 



■°-r A3 -r^^" (ORll) 2 

30 O 0 " " L , 



(wherein A 3 is lower alkyiene, amino (lower) alkylene or 
aminophenyiene, and 
35 is lower alkyl or hydrogen) , 
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e preferred one nay be (Ci-C 4 ) alkanoyioxy- 

( C t - C 4 ; alkyl, cycle (C3~Cg) aikylcarbamoyloxy- 
(Ct-C 4 ) alkyl, carboxy (C 2 -C 4 ) alkanoyloxy- 
(Ci -C 4 ) alkyl, succinimidoxycarbonyl- 
(C 2 -C 4 ) alkancylcxy (Ci -C 4 5 alkyl/ (Ci-C 4 ) - 
alkyiaminocarbcnyloxy (Ci -C 4 ) alkyl, 
(C^-C 4 ) alkoxycarbonyioxy (C-, -C* ) alkyl, 
benzoyloxy (C^-C^ ) alkyl, or lower alkyl 
substituted with 



•0-C-A 3 -C-N-C- 
Jf II H H 
C O 



(OK 11 ) 2 



J 2 



15 

(wherein A 3 is (C^-Cg) alkylene, amine (C^-Cg) aikyler.e or 
aminophenylene, and 
R 11 is (€2-05) alkyl or hydrogen), 
and the most preferred one may be acetyloxymethyl, 
20 1-acetyloxyethyl, cyciohexylcarbonyloxymethyl, 

methoxycarbenyioxymethyl , carboxybutanoyloxymethyl , 
succinimidyloxycarbonylbutanoyioxymethyi, 
ethylaminocarbonyloxymethyl , 

25 

-CH9-O-C- (CH? ) o-C-N-p 
2 II 2 3 II H H 

o o 



o 
II 

-P- (OH) 2 



_ n 
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ethoxcarbonylox vine thy 1 or benzoylcxymethyl . 

Suitable "acyl" moiety in the term of 
"acyl (lower ) alkylthio (lower) eikyl " can be referred to 
35 aforementioned "acyl" moiety. 
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The preferred examples of 
"acyl (lower) alkylthio (lower) alkyl" may be protected 
carboxy (lower) alkylthio (lower) alkyl, in which the preferred 
one may be (C,-C 4 ) alkoxycarbonyi ( Cl -C 4 ) alkylthio (C*, -C 4 ) alkyl, 
5 and the most preferred one may be 
ethoxycarbonylmethyl thiomethyl . 

The preferred examples of "amino (lower) alkyl" may be 
amino (C,-^ ) alkyi, in which the most preferred one may be 
10 aminomethyl. 

The preferred examples of "mono- (or di-) lower 
alkylamino" may be methylamino, dimethyl amino, ethylamino, 
diethylamino, propylamine, dipropyi amino, butylamino, 
dibutylamino, pentyiamino, dipentyiaminc, hexyiamino,' 
dihexyiamino, or the like, in which the preferred one mav be 
mono- (or di-) (C^) alkylamino, and the mosr preferred one 
may be methylamino, dimerhylamino or diethylamino. 



15 
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25 



30 
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The preferred examples of "lower alkylthio (lower) alkyl" 
may be methyl thiomethyl, methylthioethyl, methyl thiopropyl, 
methyithiobutyi, ethyl thiomethyl , ethyl thioethyl, 
ethylthioprcpyl, propylthiomethyl, propyl thioethyl, 
propylthiopropyl, or the like, in which the preferred one may 
be ( Cl -C 4 ) alkylthio (C.-C,) alkyl, and the most preferred one 
may be methyl thiomethyl . 

The preferred examples of "hydroxyimino (lower) alkyl 
which may have one or more suitable substituent (s) " may be 
hydroxyiminomethyl, 1-hydrcxyiminoethyl, hydroxyimino- 1- 
methylethyl, hydroxyiminc-l-methylpropyl, hydroxyimino- 1- 
methyipropyi, hydroxyimino- 1-amino-methyl, 2-hydroxyimino-2- 
amino-ethyi, hydroxyimino- 2 -aminopropyl, or the like, in 
which the preferred one may be hydroxyimino (C,-C. ) alkyl which 
may have amine, and the most preferred one may be 
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1- hydroxyiminoethyl or 2-hydroxyimino-2-aminoethyl . 

The preferred examples of 
"hydroxy (lower) alkylthio (lower) alkyl" may be 
hydroxymethyl thiomethyl, 2-hydroxymethyiT:hioethyi / 

2- hydroxymethylthiopropyl, 4-hydroxymethylthiobutyl, 
5-hydroxymethyithiopentyl, hydroxymethylthiohexyl , 
(2-hydrcxyethyl) thiomethyl, 2- (I-hydrcxyethyl) thioethyl, 
(i- or 2-hydroxyethyl) thiopropyl, (1- or 2-hydroxyerhyl ) - 
chiobutyl, (1- or 2-hydroxyethyi) thiopentyl, (l- or 2- 
hydroxyethyDthiohexyl, or the like, in which the preferred 
one may be hydroxy (Cn-C 4 ) alkylthio ( Cl -C 4 ) alkyl, and the most 
preferred one may be (2-hydrcxyethyl ) thiomethyl . 

The preferred examples of "cyano (lower) alkyl" may be 
cyanomethyi, 1- (or 2-) cyanoethyl, 1- (or 2- or 3-) cyanopropyl, 
l-(or 2- or 3- or 4-) cyanobutyl, i-(or 2- or 3- or 4- or 5-)- 
yanopentyl, 1- (or 2- or 3- or 4- or 5- or 6-) cyanohexyl, or 
the like, in which the preferred one may be cyano (C-, -C 4 ) - 
alkyl, and the most preferred' one may be cyanomethyi or 2- 
cyanoethyl. 

Suitable "mono- (or di-) lower alkoxy (lower) alkyl " may be 
methoxymethyl, methoxyethyl, dimethoxymerhyl, dimethoxyethyl, 
ethoxymethyl, erhoxyethyl, diethoxymethyl, diethoxyethyl, 
propoxymethyl, propoxyethyl, propoxypropyl , dipropoxymethyl, 
dipropoxyethyl, dipropoxypropyl, or the like, in which the 
prererred one may be mono- (or di-) (C^Ca) alkoxy (C^-c^) alkyl, 
and the most preferred one may be methoxymethyl, 
2-methoxyethyl or 3-diethoxypropyl . 

The preferred examples of "mono- (or di-) lower 
alkoxy (lower) alkyl which may have one or more suitable 
substituent (s) " may be (C x -C 4 ) alkoxy (C.,-c: 4 ) alkyl or 
tri-halo (C 2 -C 4 ) alkyl iC^-Ca ) alkoxy (C 1 -C 4 ) alkyl, and 
the most preferred one may be methoxymethyl, 2-methoxyerhyl, 
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3-diethoxypropyi or trifluoromethylmethoxymethyl. 

Suitable "lower alkyl substituted with aryi" nav be 
benzyl pher.ethyl, 2-phenyipropyi, naphthylmethvl, 
naphthylethyl, anthryimethyi, 1-anthryiethyl, or the like, in 
wnich the more preferred one may be phenyl ( Cl -C 4 >alkyi ," 
naphthywc.-c^alkyl or ar.thryl ( c,-fc 4 , alkyl, and the most 
preferred one may be benzyl. 

The preferred examples of "lower alkyl substituted with 
ary, which may have one or more suitable substituent (s) " may 
oe the one which may have i ro 3 nitro or cyano, such as 
phenyl (C-,-C 4 ) alkyl, nitrophenyl {C, ~c 4 ) alkyi o~ 
cyanophenvifCi-c^aikyi, in which'the mosi'pref erred one may 
oe senzyl, 4-nirrobenzyl or 3-cyanobenzyl . 

The preferred examples of "mono- (or di-) lower 
alkylaminc (lower) alkyl" may be mono- (or di-) (C,-c 4 )- 
lkylamino(C 1 -c 4 ) alkyl, in which the more preferred one may be 
aimethylaminomethyl . 

The preferred example of -tri (lower) aikylammonio (iowe-) - 
alkyl" may be trimethylammoniomechyl, triethylammonioethyl, 
tripropylammoniopropyl, tributylammoniobutyl, 

tripentylammoniopentyi, trihexyiammoniohexyl, or the l<ke <n 
which the preferred one may be tri (C, -C 4 , aikylammonio (C, -C. 7- 
alkyl, and the most preferred one may be 
trimethyiammoniomethyi . 

Suitable "heterocyclic group" moierv ir. the term o* 
"lower alkyl substituted with heterocyclic grouo which may 
nave one or more suitable substituent (s) - can be referred to 
aforementioned "heterocyclic arouD". 

The preferred examples of "lower alkyl substituted with 
hereocyciic group which may have one or more suitable 
substituent (s)" may be imidazoiyi (lower ) alkyl, 
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pyriciyi (lower) alkyl, morpholinc (lower) alkyl, 
pyrrolidinyl (lower) alkyl, tetrazolyl (lower ) alkyl, 
piperidino (lower) alkyl, benzimidazoiyl (lower) alkyl, 
triazolyl (lower) alkyl, oxiranyl (lower ) alkyl, lower alkyl 
substituted with methyl enedicxyphenyl having halogen, lower 
alkyl substituted with piperazine having (lower ) alkyl, lower 
alkyl substituted with oxadiazole having (lower ) alkyl, lower 
alkyl substituted with imidazole having aryl, lower alkyl 
substituted with imidazole having lower alkyl, lower alkyl 
substituted with piperidine having protected carboxy, lower 
alkyl substituted with pyrazole having hydroxy and lower 
alkyl,, lower alkyl substituted with oxadiazole having lower 
alkyl, lower alkyl substituted with imidazopyridine, lower 
alkyl substituted with piperidine having hydroxy, lower alkyl 
substituted with piperazine having lower alkanoyl or lower 
alkyl substituted with piperazine having protected carboxy, 
in which the more preferred one may be imidazolyl (C^C^ ) - 
alkyl, pyridyl (C^-C^) alkyl, morphoiino (C 1 -C 4 ) alkyl , 
pyrrolidinyl (C x -C 4 ) alkyl, tetrazolyi (C^-C^) alkyl, 
oxiranyl (C^C^ ) alkyl, piperidino (C^-C^ ) alkyl, 
benzimidazoiyl (C : -C 4 ) alkyl, triazolyl (C^-C^ ) alkyl, 
;C I~ C 4 1 £lkyl substituted with methyl enedioxyphenyl having 
halogen, (C^-C^) alkyl substituted with piperazine having 
(C 1 -C 4 ) alkyl, (C^-C^ ) alkyl substituted with oxadiazole having 
(C 1 -C 6 ) alkyl, (Ci-C^ ) alkyl substituted with imidazole having 
phenyl, {C 1 -C /1 _ ) alkyl substituted with imidazole having 
(Ct-C^ ) alkyl, (C^-C^ ) alkyl substituted with piperidine having 
< c l" c 4) alkoxycarbonyl, (C^-C*) alkyl substituted with pyrazole 
having hydroxy and (C^-C^ ) alkyl, (Ci-C 4 ) alkyl substituted 
with oxadiazole having (C^-C^ ) alkyl , (C^-C^ alkyl substituted 
with imidazopyridine, (C0-C4) alkyl substituted with 
piperidine having hydroxy, {C^-C^) alkyl substituted with 
piperazine having (C-. -C 4 ) alkanoyl or (Ci-C 4 ) alkyl substituted 
with piperazine having (C^ -C 4 ) alkoxycarbonyl, and the most 
preferred one may be imidazolylmethyl, pyridyimethyl, 
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3-pyridylpropyl, morpholinomethyl, 2-morpholinoethyl, 
2-pyrrolidinylethyl, tetrazolylmethyl, oxiranylmethyl, 
chloromethylenedioxyphenylmethyl , N-methylpiper azinylpropyl , 
5-methyloxadiazolylmethyl, 4-phenylimidazolylmethyl, 
5 2-methylimidazolylmethyl, 4-ethoxycarbonylpiperidinomethyl, 
pyrrolidinylmethyl, piperidinomethyl, benzimidazolylmethyl, 
triazolylmethyl, 3-methyl-5-hydroxypyrazolylmethyl, 
5-methyloxadiazolylmethyl , imidazopyridylme thyl , 
hydroxypiperidylmethyl, ace tylpiperazinylme thyl, 
10 ethoxycarbonylpiperazinylmethyl or imidazolylethyl . 

The preferred examples of "hydrazino (lower) alkyl which 
may have one or more suitable substituent (s) " may be 
hydrazino (lower) alkyl having lower alkoxycarbonyl, in which 
the more preferred one may be hydrazino IC^C 4 ) alkyl having 
(Cj-C^ alkoxycarbonyl, and the most preferred one may be 
tert-butoxycarbonylhydrazinomethyl. 
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The preferred examples of "[mono or di (lower) alkoxy- 
(lower) alkyl] amino (lower) alkyl" may be [mono or di(C 1 -C 4 )- 
alkoxytCi-^) alkyl] amino (C 1 -C 4 ) alkyl, in which the more 
preferred one may be [di (Cj-C^ ) alkoxy (C x -C 4 ) alkyl] amino- 
(c l~ c 4 ) alkyl, and the most preferred one may be 
N, N-dimethoxyethylaminomethyl . 



The preferred examples of " (lower ) alkyl amino (lower) alkyl 
which may have one or more suitable substituent (s) " may be 
(lower) alkylamino (lower) alkyl having heterocyclic group, 
(lower) alkylamino (lower) alkyl having cyclo (lower ) alkyl, 
(lower) alkylamino (lower) alkyl having lower alkoxy (lower) - 
alkyl, (lower) alkylamino (lower) alkyl having 
heterocyclic (lower) alkyl, (lower) alkylamino (lower) alkyl 
having lower alkoxycarbonyl (lower ) alkyl, 

(lower) alkylamino (lower) alkyl having carboxy (lower ) alkyl, 
35 (lower) alkylamino (lower) alkyl having carbamoyl (lower) alkyl, 
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(lower) alkylamino (lower) alkyl having cyano (lower ) alkyl, 
(lower) alkylamino (lower) alkyl having hydroxy (lower ) alkyl, 
(lower) alkylamino (lower) alkyl having halo (lower ) alkyl, 
(lower) alkylamino (lower) alkyl having heterocyclicthio- 
5 (lower) alkyl or (lower) alkylamino (lower ) alkyl having [di- . 
(lower) alkylamino] (lower ) alkyl, in which the* more preferred 
one may be (C 1 -C 4 ) alkylamino (C^-C^ ) alkyl having pyridyl, 
< c l~ c 4) alkylamino (C^-C^) alkyl having cyclo (C 3 -C 6 ) alkyl, 
(C 1 -C 4 ) alkylamino (C^C^) alkyl having (C 1 -C 4 ) alkoxy (C 1 -C 4 ) - 
10 alkyl, (C 1 -C 4 ) alkylamino (C 1 -C 4 ) alkyl having pyridyl (C^C^ ) - 
alkyl, (Co-C^) alkylamino (C^-C^) alkyl having (C 1 -C 4 )- 
alkoxycarbonyl (C 1 -C 4 ) alkyl, (C.-C^ ) alkylamino (C 2 -C 4 ) alkyl 
having carboxy (Ci-C 4 ) alkyl, (Cn-C 4 ) alkylamino (C 2 -C 4 ) alkyl 
having carbamoyl (C^C^ alkyl, (C^-c^ ) alkylamino (C^-C^) alkyl 
15 having cyano (C^-C^ ) alkyl, (C^-C^ ) alkylamino (C^C^) alkyl 

having hydroxy (C x -C 4 ) alkyl , (C 1 -C 4 ) alkylamino (C^-C^ ) alkyl 
having halo (C^-C^ ) alkyl, (C x -C 4 ) alkylamino (C 1 -C 4 ) alkyl having 
imidazolylthio (C^-C^) alkyl or (C 1 -C 4 ) alkylamino (C^-C^ ) alkyl 
having di (Ci-C 4 ) alkylamino (C^-C^ ) alkyl, and the most 
20 preferred one may be N-methyl-N-pyridylaminomethyl, N-methyl- 
N-cyciohexylaminomethyl, N-methyl-N-methoxyethyiaminomethyl, 
N-methyl-N-pyridylmethylaminomethyl, 
N-methyl -N-pyr idyl ethyl aminomethyl , 
N-methyl-N-ethoxycarbonylmethylaminomethyl, 
25 N-methyl-N-carboxymethylaminomethyl, 

N-methyl-N-carbamoylmethylaminomethyl , 
N-methyl-N-cyanomethyl aminomethyl , 
N-mettiyl-N-hydroxyethylaminomethyl, 
N-methyl-N-bromoethylaminomethyl, 
3 0 N-methyi-N- imidazo 1 yl thioe thy 1 aminomethyl or 
N-methyl-N- (N' , N' -dimethyl) ethylaminomethyl . 



35 



Suitable "heterocyclic group" moiety in the term of 
"heterocyclic group which may have one or more suitable 
substituent (s) " can be referred to aforementioned 
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"heterocyclic group". 

The preferred examples of "heterocyclic grouo which may 
have one or more suitable substituent (s) », may be furyl, 
pyridyl which may have 1 to 3 substituent (s) selected from 
the group consisting of halogen, lower alkoxycarbonyl, and 
lower alkyl, thiazolyl which may have 1 to 3 lower 
alkanoylamino, benzothienyl which may have 1 to 3 halogen, 
. indolyl which may have 1 to 3 substituent (s ) selected from 
the group consisting of halogen and lower alkyl, oxazolyl 
which may have 1 to 3 lower alkyl, pyranyl which may have 1 
to 3 substituent (s) selected from the group consisting of 
lower alkyl and oxo, pyrrolyl which may have 1 to 3 lower 
alkyl, phthalimido which may have nitro, phthalimidine which 
may have nitro, piperidyl which may have 1 to 3 lower alkyl, 
dihydropyridyl which may have lower alkoxycarbonyl. 

Suitable "heterocyclic" moiety in the term of 
"heterocyclicthio (lower) alkyl which may have one or more 
suitable substituent (s)« can be referred to aforementioned to 
"heterocyclic group" . 

The preferred examples of "heterocyclicthio (lower) alkyl 
which may have one or more suitable substituent (s ) " may be 
imidazolylthio (lower) alkyl, imidazolylthio (lower ) alkyl having 
lower alkyl, pyridyl thio (lower) alkyl 
benzimidazolylthio (lower) alkyl, or 

imidazopyridylthio (lower) alkyl, in which the preferred one 
may be imidazolylthio ( Cl -C 4 ) alkyl, imidazolylthio ( Cl -C 4 ) alkyl 
having (C 1 -C 4 ) alkyl, benzimidazolyl (C 2 -C 4 ) alkyl, 
pyridylthio(C 1 -C 4 ) alkyl or imidazopyridylthio tC^C^ alkyl, 
and the most preferred one may be imidazolylthiomethyl, 
3-methylimidazolylthiomethyl, benzimidazolylthiomethyl 
imidazolylthioethyl, pyridyl thiomethyl or 
imidazopyridylthiomethyl . 

Suitable "heterocyclic" moiety in the term of 
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"heterocyciicthio" can be referred rc aforementioned 
"heterocyclic group". 

The preferred examples of "heterccyciicthio" may be 
pyridylthio or imidazoiyithic . 

Suitable "heterocyclic" moiety in the term of 
"heterocyclic oxy" can be referred to aforementioned 
"heterocyclic group". 

The preferred examples of "heterocyclic oxy" may be 
pyridyloxy. 

Suitable "heterocyclic" moiety in the term of 
"heterocyclic oxy (lower) alkyl" can be referred to 
aforementioned "heterocyclic group". 

The preferred examples of "heterocyclic oxy (lower ) alkyl" 
may be pyridyloxy (lower) alkyl, in which the more preferred 
one may be pyridyloxy (C,-C 4 ) alkyl, and the most preferred one 
may be pyridyloxymethyl . 

The preferred examples of "aryi which may have one or 
more suitable substituents" may be phenyl, naphthyl, anthryl, 
phenyl having amine, phenyl having di (lower) alkyiamino, 
phenyl having heterocyclic (lower ) alkyiamino, phenyl having 
di (lower) alkyiamino (lower) alkancylaminc, phenyl having lower 
al kyl sul f cnyi amino , phenyl having higher alkancylamino, in 
which the most preferred one may be phenyl, aminophenyi, 
dimethyiaminophenyl, furyimethyl aminophenyi , 
dimethylaminoacetyl aminophenyi, methyl sul fonylaminophenyl, 
iauroylaminophenyl . 

Suitable "heterocyclic" moiety in the term of 
"heterocyclic amine imi no (lower ) alkyl" can be referred to 
aforementioned "heterocyclic group" . 

The preferred examples of "heterocyclic 
aminoiminc (lower) alkyl" may be aminoimino (lower ) alkyl 
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substituted with unsaturated 3 to 8-membered heteromonocyclic 
group containing i to 4 nitrogen atom(s) , in which the more 
preferred one may be pyridylaminoimino (C 2 -C 4 ) alkyi, and the 
most preferred one may be 2-?yridyiaminoiminopropyl. 

The preferred examples of "suitable substituent (s ) " in 
the terms cf "lower aikylene which may have one or more 
suitable substituent (s) " and "lower aikenylene which may have 
one or more suitable substituent (s) " may be lower alkyi, 
hydroxy, oxo, or the like, in which the preferred one may be 
(Ci-C 4 ) alkyi, hydroxy or oxo, and the most preferred one may 
be methyl, hydroxy or oxo. 

The preferred examples of "suitable substituent (s) " in 
the terms of "aryl which may have one or more suitable 
substituent (s)" maybe halogen, lower alkyi, nitre, lower 
aikoxy, an acyl group, cyclo (lower) alkyi, mono- (or di- or 
tri-) halo (lower) alkyi, acylamino, aryl, amino, mono- (or di-)- 
lower alkylamino, arylcxy, acyl (lower ) alkyi, hydroxy, 
hydroxy (lower) alkyi which may have one or more suitable 
substituent (s) , heterocyclic group which may have one or more 
suitable substituent (s) , mono- (or di-) lower 
alkylamino (lower) alkyi or acyl (lower ) alkyi . 

25 The preferred examples of "mono- (or di-) lower 

alkylamino (lower) alkyi" may be mono- (or di-) (C,-C 4 )- 
aikylamino(C 1 -C 4 ) alkyi, in which the preferred one may be 
di(C 1 -C 4 ) alkylamino (Ci-C.) alkyi, and the most preferred one 
may be dimethyl aminome thy 1 . 
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Suitable "acyl" moiety in the term of 
"acyl (lower) aikoxy" can be referred to aforementioned "acyl" 
moiety. 

The preferred examples of "acyl (lower) aikoxy" may be 
protected carboxy (lower) aikoxy, in which the more preferred 
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one may be (Ci-C 4 ) aikoxycarbonyi (C ; -C 4 ) alkoxy, and the most 
preferred one may be ethoxycarbonyimethoxy . 

The preferred examples of "suitable substituent Is) " in 
the term of "naphthyl which may have one or more suitable 
substiruent (s) " may be lower alkoxy, in which the more 
preferred one may be ) alkoxy, and the most preferred 

one may be methoxy . 

Suitable "acyl" moiety in the term of 
"acyl (lower) alkenyl" can be referred to aforementioned "acyl" 
moiety. 

Suitable " {lower } alkenyl M moiety in the term of 
"acyl (lower) alkenyl" can be referred to aforementioned "lower 
alkenyl". 

The preferred examples of "acyl (lower ) alkenyl" may be 
protected carboxy (C 2 -Cg) alkenyl, in which the more preferred 
one may be lower aikoxycarbonyi (C 2 -C 4 ) alkenyl , and the most 
preferred one may be ethoxycarbonylvinyl . 

The preferred examples of "aryioxy" may be phenoxy, 
naphthyloxy, anthryloxy, or the like, in which the most 
preferred one may be phenoxy. 

The preferred examples of "aryl (lower ) alkoxy" may be 
phenyl (C 1 -C 6 ) alkoxy, naphthyl (C^-Cg) alkoxy, anthryl (Cj-Cg) - 
alkoxy, or the like, in which the preferred one may be 
phenyl (Ci_-C 4 ) alkoxy, and the most preferred one may be 
phenylmethoxy. 

The preferred examples of "halo (lower ) alky!" may be 
chloromethyl , chloroethyl , bromomethyi , bromoethyi , 
f iuoromethyl, fluoroethyl, iodopropyl, iodobutyl or the like, 
in which the more preferred one may be halo (d -C 4 ) alkyl, and 
the most preferred one may be chloromethyl or bromoethyi. 
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The preferred examples of "hydroxy (lower) aikviimiro- 
Uower)alxy2« My be hydroxy (C.-C, , alx y li ffiin0 ( Cl -C 4 ) alkyl , in 
which the more preferred one may be hydroxyethyliJnomethyl. 

= The preferred examples of "hydroxy (lower) alkvlamino- 

.-ower,aikyl" may be hydroxy < Cl -c«> alkylamino ( Cl -C 4 » aiky^ , ^ 
wn.cn the more preferred one may be hydroxyethylaminomethyi'" 

The preferred, examples of "bis- [hydroxy (lower) a i kyl] - 
*0 amino (lower) alkyl" may be bis- [hydroxy (Cl -c 4 ) alkyl] amino- 
,-i-C^alkyi, in which the .more preferred one may be 
cis- [nydrcxyethyl ] aminomethyl . 

The preferred examples of "mercapto (lower ) alkyl" may be 
- mercapto (C^C,) alkyl, in which the more preferred one may be 
mercaptomethyl . 

The preferred examples of "amidinothio (lower) alkyl " may 
oe amidinothio ( Cl -C 4 ) alkyl, in which the more preferred one 
-u may be amidinothiomethyl . 

The processes for preparing the object comoound (T, 0 * 
-he present invention are explained in detail in the 
following. 
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The compound (la) or a salt thereof can be oreoarec bv 
reacting the compound (H) C r its reactive derivative at t^e 
ammo group or a salt thereof with the compound (III) or 
reactive derivative at the carboxy group or sulfo group or a 
salt thereof. 

Suitable reactive derivative at the amino grouo o^ t»e 
compound (II, may include Schiffs base type imino or its" 
tautomeric enamine type isomer formed by the reaction o* the 
compound (II) with a carbonvl compound such as aldehyde 
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kerone or -he like; a silyl derivative formed by the reaction 
of the compound (II) with a silyl compound such as 
N,0-bis (trimethylsiiyi)acetamide, N-trimethylsilylacetamide 
or the like; a derivative formed by the reaction of the 
compound (II) with phosphorus trichloride or phosgene, and 
the like. 

Suitable reactive derivative of the compound (III) may 
include an acid halide, an acid anhydride, an activated 
ester, and the like. The suitable example may be an acid 
chloride; acid aside; a mixed acid anhydride with an acid 
such as subsriruted phosphoric acid (e.g., dialkylphosphoric 
acid, phenylphosphoric acid, diphenylphosphoric acid, 
dibenzyiphosphoric acid, halogenated phosphoric acid, etc.), 
dialkylphosphorus acid, sulfurous acid, thiosulfuric acid, 
aikanesuifuric acid (e.g., methanesulf onic acid, 
echanesulf onic acid, etc. 5, sulfuric acid, alkylcarbonic 
acid, aliphatic carboxyiic acid (e.g., pivalic acid, 
pentanoic acid, isopentanoic acid, 2-ethylbutyric acid, 
trichloroacetic acid, etc.); aromatic carboxyiic acid. (e.g., 
benzoic acid, etc.); a symmetrical acid anhydride; 
an activated amide with imidazole, 4-substituted imidazole, 
dimethylpyrazoie, triazole or tetrazole; an activated ester 
(e.g. cyanomethyl ester, methoxymethyl ester, 
dimethyliminomethyi [ (CH 3 ) 2 + N=CH-] ester, vinyl ester, 
propargyl ester, p-nitrophenyl ester, 2, 4-dinitrophenyl 
ester, trichiorophenyi ester, pentachlorophenyl ester, 
mesylphenyl ester, phenylazophenyl ester, phenylthio ester, 
p-nitrophenyl thioester, p-cresyl thioester, carboxymethyl 
thioester, pyranyl ester, pyridyl ester, piperidyl ester, 
8-quinoiyi thioester, etc.); an ester with a N-hydroxy 
compound (e.g., N, N-dimethyihydroxylamine, l-hydroxy-2- (1H) - 
pyridone, N-hydroxysuccinimide, N-hydroxybenzorriazole, 
N-hydroxyphthaiimide, l-hydroxy-6-chloro-lK-benzotriazole, 
etc.); and the like. These reactive derivatives can 
optionally be selected from them according to the kind of the 
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compound (III) to be used. 

This reaction is usually carried out in a solvent such 
as water, alcohol (e.g., methanol, ethanoi, etc.), benzene, 
N,N-dimethylformamide, tetrahydrofuran, toluene, methylene 
chloride, ethylene dichloride, chloroform, dioxane, diethyl 
ether or any other solvents which do not adversely affect the 
reaction, or the mixture thereof. 

The reaction temperature is net critical and the 
reaction is usually carried out under cooling to heating. 

The reaction may be also carried out in the presence of 
an inorganic or an organic base such as an alkali metal 
(e.g., sodium, potassium, etc.), an alkali metal hydroxide 
(e.g., sodium hydroxide, potassium hydroxide, etc.), 
an alkali metal hydrogencarbonate (e.g., sodium 
hydrogencarbonate, potassium hydrogencarbonate, etc.), 
alkali metal carbonate (e.g., sodium carbonate, potassium 
carbonate, etc.), tri (lower) alkylamine (e.g., trimethylamine, 
triethylamine, diisopropylethylamine, etc.), alkali metal 
hydride (e.g., sodium hydride, etc.), alkali metal 
(lower) alkoxide (e.g., sodium me thoxide, sodium ethoxide, 
etc.), pyridine, lutidine, picoiine, dimethylaminopyridine, 
N- (lower) alkylmorphoiine, N,N-di (lower) alkylbenzylamine, 
N,N-di (lower) aikylaniline or the like. 

Prosper,; ? 

The compound (lb) or a salt thereof can be prepared by 
reacting the compound (IV) or its reactive derivative at the 
carbcxy group or a salt thereof with the compound (V) or its 
reactive derivative at the amine group or a salt thereof. 

This reaction can be carried out in a similar manner to 
that of the aforementioned Process j . an d therefore the 
reagents to be used and the reaction conditions (e.g., 
solvent, reaction temperature, etc.) can be referred to those 
of the Process ' . 
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Process 3 

The compound (Ic) or a sail thereof can be prepared by 
reacting the compound (VI) or its reactive derivative at the 
hydroxy group or a salt thereof with the compound (VII) or a 
salt thereof. 

This reaction is usually carried out in a solvent such 
as water, alcohol (e.g., methanol, ethanoi, etc.), benzene, 
N,N-dimethyif ormamide, tetrahydrof uran, toluene, methylene 
chloride, ethylene dichloride, chloroform, dioxane, diethyl 
ether or any other solvents which do not adversely affect the 
reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to heating. 

The reaction is usually carried out in the presence of 
an acid including Lewis acid. 

Suitable acid may include an organic acid [e.g. formic 
acid, acetic acid, propionic acid, trichloroacetic acid, 
trifluoroacetic acid, etc.] and an inorganic acid [e.g. 
hydrochloric acid, hydrobromic acid, sulfuric acid, hydrogen 
chloride, hydrogen bromide, zinc halide (e.g., zinc chloride, 
zinc bromide, etc.), etc.] and the like. 

The reaction may be also carried out in the presence of 
an inorganic or an organic base such as an alkali metal 
(e.g., sodium, potassium, etc.), an alkali metal hydroxide 
(e.g., sodium hydroxide, potassium hydroxide, etc.), 
an alkali metal hydrogencarbonate (e.g., sodium 
hydrogencarbonate, potassium hydrogencarbonate, etc.), alkali 
metal carbonate (e.g., sodium carbonate, potassium carbonate, 
etc.), tri (lower ) alkylamine (e.g., trimethylamine, 
triethylamine, diisopropylethyiamine, etc*), alkali metal 
hydride (e.g., sodium hydride, etc.), alkali metal 
(lower ) alkoxide (e.g. sodium methoxide, sodium ethoxide, 
etc.), pyridine, luticine, picoiine, dimethylaminopyridine , 
N- (lower) alkyimorpholine, N, N-di (lower) alkylbenzylamine, 
N,N-di (lower) alkylaniiine or the like. 



WO 96734866 



PCT/JP96/01103 



10 



- 52 - 

When the base, the acid and/or the starting compound are 
ir. liquid, they can be used also as a solvent. 

The ccmoound ,T d) or- ~ e; = - - r x«>-««* 

. , _u> o_ a sc.. tnereor can oe preoared by 

reacting the compound (VIII) or a salt thereof with" the 
compound (IX) or a salt thereof to Wittig Reaction. 

This reaction is usually carried out in a solvent such 
as water, alcohol (e.g., methanol, ethanol, etc.), benzene, 
N,N-dimethvlformanide, dimethyisuif oxide, nitromethane, 
tetrahydrofuran, toluene, methylene chloride, ethyiene- 
dichloride, chloroform, dioxane, diethyl ether or any other 
solvents which do not adversely affect the reaction, or the 
mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to heating. 

The reaction may be also carried out in the presence of 
an inorganic or an organic base such as an alkali metal 
(e.g., sodium, potassium, etc.), an alkali metal hydroxide 
(e.g., sodium hydroxide, potassium hydroxide, etc.), 
an alkali metal hydrogencarbonate (e.g., sodium 
hydrogencarbonate, potassium hydrogencarbonate, etc.), alkal< 
metal carbonate (e.g., sodium carbonate, potassium carbonate, 
etc.), tri (lower) alkyiamine (e.g., trimethylamine, 
25 triethylamine, diisopropylethyiamine, etc.), alkali metal 
hydride (e.g., sodium hydride, etc.;, alkali metal 
(lower) alkoxide (e.g. sodium me thoxide, sodium ethoxide, 
potassium t-butoxide, etc.), pyridine, lutidine, picoline, 
dimethylaminopyridine, N- (lower) alkyimorpholine, 
N,N-di (lower) alkyibenzyiamine, N, N-di ( lower) a Ikyl aniline, 
methyllitium, n-butyilitium, pher.ylii tium, 
I,5-diazabicyclo[4.3.0]non-5-ene, or the like. 

When the base, the acid and/or the starting compound are 
in liquid, they can be used also as a solvent. 



20 



30 



35 



BNSDOCID <WO 963iS66Ai_l » 



WO 96/34866 



PCT/JP96/01103 



- 53 - 

Process 5 

The compound (le) or a salt thereof car. be prepared by 
reacting the compound (X) or its reactive derivative at the 
amino group or a salt thereof with the compound (XI) or a 
salt thereof. 

This reaction is usually carried out in a solvent such 
as water, alcohol (e.g., methanol, ethanoi, etc.), benzene, 
N, N-dimethyif ormamide, tetrahydrofuran, toluene, methylene 
chloride, ethylene dichloride, chloroform, dioxane, diethyl 
ether or any other solvents which do not adversely affect the 
reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to heating. 

The reaction is usually carried out in the presence of 
an acid including Lewis acid. 

Suitable acid may include an organic acid [e.g. formic 
acid, acetic acid, propionic acid, trichloroacetic acid, 
trif luoroacetic acid, etc.] and an inorganic acid [e.g. 
hydrochloric acid, hydrobromic acid, sulfuric acid, hydrogen 
chloride, hydrogen bromide, zinc halide (e.g., zinc chloride, 
zinc bromide, etc.), etc.] and the like. 

The reaction may be also carried out in the presence of 
an inorganic or an organic base such as an alkali metal 
(e.g., sodium, potassium, etc.), an alkali metal hydroxide 
(e.g., sodium hydroxide, potassium hydroxide, etc.), 
an alkali metal hydro gencarbonare (e.g., sodium 
hydrogencarbonate, potassium hydrogencarbonate, etc.), alkali 
metal carbonate (e.g., sodium carbonate, potassium carbonate, 
etc. ) , tri (lower) alkylamine (e.g., t rime thy lamine, 
triethylamine, diisopropylethyl amine, etc.), alkali metal 
hydride (e.g., sodium hydride, etc.), alkali metal 
(lower) alkoxide (e.g., sodium methoxide, sodium ethoxide, 
etc.), pyridine, lutidine, piccline, dimethylaminopyridine, 
N- (lower) alkylmorpholine, N,N-di (lower) alkylbenzylamine, 
N,N-di (lower ) alkylaniline or the like. 
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When the base, the acid and/or the starting compound are 
in liquid, they can be used also as a solvent. 

Proress 

The compound (If; or a salt thereof can be prepared bv 
reacting. the compound (VI) or its reactive derivative at the 
hydroxy group or a salt thereof with the compound (XII) or 
its reactive derivative at the carboxy group or a sale 
rhereof. 

Suitable reactive derivative at the hydroxy group of the 
compound (VI) may include ha lide, sulfonate, sulfate, diazo 
compound, and the like. 

Suitable reactive derivative at the carboxy group of the 
compound (XII) may include an acid halide, an acid anhydride, 
15 an activated ester, and the like. The suitable example may 
be an acid chloride; acid azide; a mixed acid anhydride with 
an acid such as substituted phosphoric acid (e.g., 
dialkylphosphoric acid, phenylphosphcric acid, 
diphenylphosphoric acid, dibenzylphosphoric acid, halogenared 
Phosphoric acid, etc.), dialkylphosphorus acid, sulfurous 
acid, thiosulfuric acid, alkanesulfuric acid (e.g., 
methanesuifonic acid, ethanesulf onic acid, etc.), sulfuric 
acid, alkylcarbonic acid, aliphatic carboxylic acid (e.g., 
pivalic acid, pentanoic acid, isopentanoic acid, 
2-ethylbutyric acid, trichloroacetic acid, etc.); aromatic 
carboxylic acid (e.g., benzoic acid, etc.); a symmetrical 
acid anhydride; an acrivated amide with imidazole, 
4-substituted imidazole, dimethylpyrazole, triazole or 
tetrazole; an activated ester (e.g., cyanomethyl ester, 
methoxymethyl ester, dimethyliminomethyl [ (CH 3 ) 2 + N=CH-] 
ester, vinyl ester, propargyl ester, p-nitrophenyl ester, 
2, 4-dinitrophenyl ester, trichlorophenyl ester, 
pentachlorophenyi ester, mesylphenyi ester, phenylazophenyi 
ester, phenylthio ester, p-nirrophenyi thioester, p-cresyi 
thioester, carboxymethyi thioester, pyranyl ester, pyridyi 
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ester, piperidyl ester, 8-quinolyi thioester, etc.); 
an ester with a N-hydroxy compound (e.g., 
N\N-cimethyihydroxylamine, l-hydrcxy-2- (1H) -pyridone, 
N-hydroxysuccinimide, N-hydroxybenzotriazoie, 
N-hydroxyphthalimide, l-hydroxy-6-chiorc-lH-benzotriazole, 
etc.); and the like. These reaction derivatives can 
optionally be selected from them according to the kind of the 
compound (XII) to be used. 

This reaction is usually carried out in the presence of 
a base. 

Suitable base may include, for example, an inorganic 
base such as alkali metal hydroxide (e.g., sodium hydroxide, 
potassium hydroxide, etc.), alkaline earth metal hydroxide 

(e.g., magnesium hydroxide, calcium hydroxide, etc.), alkali 
metal carbonate (e.g., sodium carbonate, potassium carbonate, 
cesium carbonate, etc.), alkaline earth metal carbonate 

(e.g., magnesium carbonate, calcium carbonate, etc.), alkali 
metal bicarbonate (e.g., sodium bicarbonate, potassium 
bicarbonate, etc.), alkali metal acetate (e.g., sodium 
acetate, potassium acetate, etc.), alkaline earth metal 
phosphate (e.g., magnesium phosphate, calcium phosphate, 
etc.), alkali metal hydrogen phosphate, (e.g., disodium 
hydrogen phosphate, dipotassium hydrogen phosphate, etc.) or 
the like, and an organic base such as trialkylamine (e.g., 
trimethylamine, triethylamine, etc.), pyridine, piccline, 
N-methylpyrrolidine, N-methyimorpholine, 

1, 5-diazabicyclo [4 . 3. 0]non-5-ene, i , 4-diazabicyclo [2.2.2]- 
octane, i , 5-diazabicyclo [ 5 . 4 . 0 J undecene-5 or the like. 

This reaction is usually carried out in a solvent such 
as benzene, N, N- dime thy Iformamide , tetrahydrof uran, toluene, 
methylene chloride, ethylene dichloride, chloroform or any 
other solvents which do not adversely affect the reaction, or 
the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to heating. 
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ProrP^s 7 

The object compound (Ih) or a salt thereof can be 
prepared by reacting a compound (Ig) or its reactive 
derivative at the carboxy group or a salt thereof with a 
compound (XIII) or its reactive derivative at the amino group 
or a salt thereof. 

Suitable reactive derivative at the carboxy group of the 
compound (Ig) may include an acid halide, an acid anhydride, 
an activated amide, an activated ester, and the like. 
Suitable examples cf the reactive derivatives may be an acid 
chloride; an acid azide; a mixed acid anhydride with an acid 
such as -substituted phosphoric acid [e.g. diaikylphosphoric 
acid, phenylphosphoric acid, diphenylphosphoric acid, 
dibenzyiphosphoric acid, halogenated phosphoric acid, etc. 3, 
diaikyiphosphorous acid, suifurous acid, thiosuifuric acid, 
sulfuric acid, sulfonic acid [e.g., methanesulf onic acid, 
etc.], aliphatic carboxylic acid [e.g., acetic acid, 
propionic acid, butyric acid, isobutyric acid, pivalic acid, 
pentanoic acid, isopentanoic acid, 2-ethylbutyric acid, 
trichloroacetic acid, etc.] or aromatic carboxylic acid 
[e.g., benzoic acid, etc.]; a symmetrical acid anhydride; 
an activated amide with imidazole, 4-substituted imidazole, 
dimethyipyrazole, triazole, tetrazole or i-hydroxy-lH- 
benzotriazoie; or an activated ester [e.g. cyanomethyl ester, 
25 methoxymethyl ester, dimethyl iminomethyl [ (CH 3 > 2 N=CK-] ester, 
vinyl ester, proparcyi ester, p-nitrophenyl ester, 2,4- 
dinitrophenyl ester, rrichlcrophenyi ester, pentachlorophenyl 
ester, mesylphenyl ester, phenyiazophenyl ester, phenyl 
thioester, p-nitrcphenyi thioester, p-cresyl thioester, 
carboxymethyi thioester, pyranyi ester, pyridyl ester, 
piperidyl ester, 8-quinolyi thioester, ere], or an ester 
with a N-hydroxy compound [e.g., N, N-dimethylhydroxyamine, 
l-hydroxy-2- (iH) -pyridone, N-hydroxysuccinimide, 
N-hydroxyphthalimide, 1-hydro'xy-iK-benzotriazole, etc.], and 
the like. These reactive derivatives can optionally be 
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selected from them according to the kind of the compound (Ig) 
to be used. 

Suitable salts of the compound . (ig) and its reactive 
derivative can be referred to the ones as exemplified for the 
compound (I J . 

Suitable reactive derivative at the amine group of the 
compound (XIII) may include Schiff's base type imino or its 
tautomeric enamine type isomer formed by the reaction of the 
compound (XIII j with a carbonyl compound such as aldehyde, 
ketone or the like; a silyl derivative formed by the reaction 
of the compound (XIII) with a silyl compound such as 
bis (trimethylsilyl)acetamide, mono (trimethylsilyl) acetamide, 
bis (trimethylsiiyl) urea or the like; a derivative formed by 
reacticn of the compound (XIII} with phosphorus trichloride 
or phosgene, and the like. 

Suitable salts of the compound (XIII) and its reactive 
derivative can be referred to the ones as exemplified for the 
compound (I) . 

The reaction is usually carried cut in a conventional 
solvent such as water, alcohol [e.g., methanol, ethanol, 
etc.], acetone, dioxane, acetcnitrile, chloroform, methylene 
chloride, ethylene chloride, tetrahydroruran, ethyl acetate, 
N,N-dimethylformamide, pyridine or any other organic solvent 
which does not adversely influence the reaction. These 
conventional solvent may also be used in a mixture with 
water. 

In this reaction, when the compound (Ig) is used in a 
free acid form or its salt form, the reaction is preferably 
carried out in the presence of a conventional condensing 
agent such as N, N* -dicyclohexylcarbodiimide ; 
N-cyclohexyl-N'-morphoiinoethylcarbodiimide; 
N-cyclohexyl-N'- (4-diethylaminocyclohexyl ) carbodiimide; 
N,N'-diethylcarbodiimide, N, N' -diisopropylcarbodiimide; 
N-ethyl-N' - ( 3-dimethylaminopropyl ) carbodiimide; 
N,N'-carbonylbis- (2-methyiimidazoie) ; 
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Pentamethyieneketene-N-cyclohexylimine; 
diphenyiketene-N-cycichexyli S ine; ethoxyacetvi ene • 
1-aikoxy-l-ch ioroethyiene; triaikyiphosph^ te • 
ethyl polyphosphate; isopropyl polyphosphate; phosohorous 
oxycnlor.de (phosphoryl chloride); phosphorus trichloride- 
thionyl chloride; oxalyl chloride; lower aikyi naloxone 
te.g. ethyi chloroformate, isopropyl chloroformate, etc T 
trxphenyiphosphine; 2-ethyi-7-hydroxyben 2 isoxazolium salt,' 
2-erhyl-5-, m -sulfophenyl,i S oxazoli^ hydroxide intramolecular 
saxt; 1- (P-chlcrober. 2 enesulfonyioxy)-6-chloro-lH- 

benzotriazole; so-called V^sme^r -=™r^ 

v — sme.er reagent prepared bv -he 

reaction of N, N-dimethylf ormamide with thicnvi chlo^de 
pnosgene, trichloromethyl chloroformate, ohosohorus 
oxychioride, methanesulfonyl chloride, etc.; or t^e like 

The reaction may also be carried out in the presence of 
an inorganic or organic base such as an alkali metal 
carbonate, alkali metal bicarbonate, tri (lower, alkylanP ne, 
pyridine, N- (lower) aikylmorpholine, 
N,N-di (lower) alkylbenzylamine, or the like. 

The reaction temperature is not critical, and the 
reaction is usually carried out under cooling to warming. 

The compound (Ij) or a salt thereof can be prepared by 
reacting the compound (li) cr 5 salt thereof w±th Grl 
Reagent. 

Suitable Grignard reagent ro be used in zhe prese nt 
reaction may include the compound of the formula : 

30 * 12 - MgX" (XIV) 

(wherein R 12 i s lower alkyl, and 
X" is halogen. ) 



This reaction is usually carried out in a solvent such 
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as tetrahydrofuran, toluene, methylene" chloride, ethylene 
dichloride, chloroform, dioxane, diethyl ether or any other 
solvent which do net adversely affect the reaction, or the 
mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to heating. 

Process Q 

The object compound [It) cr a salt thereof can be 
prepared by subjecting a compound (Ik) or a salt thereof to 
de-acylation reaction of acylamino -group. 

This reaction is carried out in accordance with a 
conventional method such as hydrolysis, reduction or the 
like. 

The hydrolysis is preferably carried out in the presence 
of a base cr an acid including Lewis acid. Suitable base may 
include an inorganic base and an organic base such as an 
alkali metal [e.g., sodium, potassium, etc.], an alkaline 
earth metal [e.g., magnesium, calcium, etc.], the hydroxide 
or carbonate or bicarbonte thereof, trialkylamine [e.g., 
trimethyi amine, triethylamine, etc.], picoiine, 
1, 5-diazabicycio [4.3.0] ncn-5-ene, 1, 4-diazabicyclo [ 2 . 2.2]- 
cctane, 1, 8-diazabicyclo [5. 4 . 0] undec-7-ene, or the like. 

Suitable acid may include an organic acid [e.g., formic 
acid, acetic acid, propionic acid, trichloroacetic acid, 
trifluoroacetic acid, etc.] and an inorganic acid [e.g. 
hydrochloric acid, hydrobromic acid, sulfuric acid, hydrogen 
chloride, hydrogen bromide, etc.j. 

The elimination using Lewis acid such as 
trihaloacetic acid [e.g. trichloroacetic acid, 
trifluoroacetic acid, etc.] or the like is preferably carried 
out in the presence of cation trapping agents [e.g. anisole, 
phenol, etc.]. 

The reaction is usually carried cut in a solvent such as 
wa-er, an alcohol ie.g. methanol, ethanoi, etc.j, methylene 



10 



W ° 96/34866 PCT/JP96/01I03 



- 60 - 

chloride, tetrahydrofuran, a mixture thereof cr anv ot>^ 
solvent which does nor adversely influence the reaction , 
liquid base or acid can be also used as the solvent. The 
reaction temperature is not critical and the reaction is 
usually carried out under cooling to warming. 

The reduction method applicable for the elimination 
reaction may include chemical reduction and catalytic 
reduction. 

Suitable reducing agents to be used in chemical 
reduction are a combination of metal [e.g., tin, 2 ing, iron, 
e-c] or metallic compound [e.g., chromium chloride, chromium 
acetate, etc. 3 and an organic or inorganic acid [e.g., formic 
acid, acetic acid, propionic acid, trifluoroacetic acid, 
p-toluenesuifonic acid, hydrochloric acid, hydrobromic acid, 

Suitable catalysts to be used in catalytic reduction are 
conventional ones such as platinum catalysts [e.g. olatinum 
Plate, spongy platinum, platinum black, colloidal platinum 
Platinum oxide, platinum wire, etc.], palladium catalysts ' 
fe.g., spongy palladium, palladium black, palladium oxide, 
palladium on carbon, colloidal palladium, oalladium on 
oarium, sulfate, palladium on barium carbonate, etc.], nicked 
catalysts [e.g., reduced nickel, nickel oxide, Raney nickel, 
etc.,, cobalt catalysts [e.g. reduced cobalt, Raney cobalt, 
-=> etc.], iron catalysts [e.g. reduced iron, Ranev iron, etc.], 
copper catalysts [e.g. reduced copper, Raney coooer, Uliman 
copper, ere] and the like. 

The reduction is usually carried out in a conventional 
so.vent which does not adversely influence the reaction such 
-0 as water, methanol, ethanoi, propanol, N, N-dimethyiformamide, 
or a mixture thereof. Additionally, in case that the above- 
mentioned acids to be used in chemical reduction are <n 
liquid, they can also be used as a solvent. Furthe- a 
^_ suitable solvent to be used in catalytic reduction may be the 
- aoove-mentioned solvent, and other conventional solvent such 
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as diethyl ether, dioxane, cetrahydrof uran, etc., or a 
mixture thereof. 

The reaction temperature of this reduction is not 
critical and the reaction is usually carried out under 
cooling tc warming. 

Prorpc^ 10 

The compound (Ik) or a salt thereof can be prepared by 
subjecting the compound (it) or its reactive derivative at 
the amino group, or a salt thereof to acylation reaction. 

Suitable acylating agent to be used in the present 
acylation reaction may include the compound of the formula : 

R i3 - OH (XV) 

(wherein R 13 is acyl) 
or its reactive derivative, or a salt thereof. 

Suitable reactive derivative at the amino group of the 
compound (If) may include Schiffs base type imino or its 
tautomeric enamine type isomer formed by the reaction of the 
compound (I») with a carbonyl compound such as aldehyde, 
ketone or the like; a silyl derivative formed by the reaction 
of the compound (If) with a silyl compound such as 
N, O-bis (trimethylsiiyl)acetamide, N-trimethylsilylacetamide 
or the like; a derivative formed by the reaction of the 
compound {It) with phosphorus trichloride or phosgene, and 
the like. 

Suitable reactive derivative of the compound (XV) may 
include an acid halide, an acid anhydride, an activated 
ester, and the like. The suitable example may be an acid 
chloride; acid azide; a mixed acid anhydride with an acid 
such as substituted phosphoric acid (e.g., dialkylphosphoric 
acid, phenyiphosphoric acid, diphenylphosphoric acid, 
dibenzyiphosphoric acid, halogenated phosphoric acid, etc.), 
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cialkylphosphorous acid, suifurous acid, thiosulf uric acid, 
alkanesulfcnic acid (e.g., methar.esulf cnic acid, 
ethanesulfonic acid, etc.), sulfuric acid, alkylcarbonic 
acid, aliphatic carboxylic acid (e.g., pivalic acid, 
5 pentanoic acid, isopentanoic acid, 2-ethyibutyric acid, 

Trichloroacetic acid, etc.); aromatic carboxylic acid (e.g., 
benzoic acid, etc.); a symmetrical acid anhydride; 
an activated amide with imidazole, 4-substituted imidazole, 
cimethylpyrazole, triazole or tetrazole; an activated ester 

10 (e.g., cyanomethyl, ester methoxymethyl ester, 

dimethyl iminomethyl [ (CH 3 ) 2 + N=CH-] ester, vinyl ester, 
propargyl ester, p-nitrophenyl ester, 2 , 4-dinitrophenyl 
ester, trichlorophenyl ester, pentachlorophenyl ester, 
mesylphenyl ester, phenylazophenyl ester, phenylthioester, 

15 p-nitrophenyl thioester, p-cresyl thioester, carboxymethyl 
thioester, pyranyl ester, pyridyl ester, piperidyl ester, 
S-quinolyl thioester, etc.); an ester with a N-hydroxy 
compound (e.g. , N,N-dimethylhydroxylamine, 
l-hydroxy-2- (1H) -pyridone, N-hydroxysuccinimide, 

20 N-hydroxybenzotriazole, N-hydroxyphthalimide, 

1 -hydroxy- 6- chloro-IK-benzotriazoie, etc.); and the like. 
These reactive derivatives can optionally be selected from 
them according to the kind of the compound (XV) to be used. 
The reaction is usually carried out in a conventional 

25 solvent such as water, acetone, dioxane, acetonitrile, 
chloroform, methylene chloride, ethylene chloride, 
tetrahydrofuran, ethyl acetate, N, N-dimethylf ormamide, 
pyridine or any other organic solvent which do not adversely 
affect the reaction, or the mixture thereof. 

30 When the compound (XV) is used in free acid form or its 

salt form in the reaction, the reaction is preferably carried 
out in the presence of a conventional condensing agent such 
as N, N 1 -dicyclohexylcarbodiimide; 
N-cyclohexyl-N 1 -morpholinoethylcarbodiimide) ; 

35 *j_-cyclohexyl-N T - (4-diethylaminocyclohexyl) carbodiimide; 
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N, N ■ -diisoprcpylcarbcdiimide ; 

N-ethyl-N' - ( 3-dimethylaminopropyl ) carbodiimide; 

N/N-carbonylbis (2-methylimidazole) ; 

pentamethyleneketene-N-cyclohexylimine; 

diphenyi ketene-N- eye lohexyl inine , ethoxyacer ylene ; 

1- aikoxy-l-chloroethylene; triaikyl phosphite; isopropyl 
polyphosphate; phosphorous oxychloride (phosphoryl chloride) 
phosphorous trichloride ; 

thionyl chloride; oxalyl chloride; triphenylphosphite; 

2- ethyl-7-hydroxybenzisoxazoiium salt; 2-erhyl-5- (m- 
suifophenyl) isoxazoiium hydroxide intra-moiecular salt; 
1- (p-chiorobenzenesuifonyioxy) -6-chioro-lH-benzctriazoie ; 
so-called Vilsmeier reagent prepared by the reaction of 
N,N-dimethyiformamide with thionyi chloride, phosgene, 
phosphorous oxychloride, etc.; or the like. 

The reaction may also be carried out in the presence of 
an organic or inorganic base such as an alkali metal 
bicarbonate, tri (lower) alkylamine, pyridine, 
N- (lower) alkylmorphcrine, N,N-di (lower ) alkylbenzyiamine, or 
the like. 

The reaction temperature is not critical, and the 
reaction is usually carried out under cooling to heating. 

• rrocess 11 

The compound (Im) or a salt thereof can be prepared by 
subjecting the compound (Ij) or a salt thereof to acylaticn 
reaction. This reaction can be carried out in a similar 
manner to that of the afore-mentioned Process 10 . and 
therefore the reagents to be used and the reaction conditions 
(e.g., solvent, reaction temperature, etc.) can be referred 
to those of the Process IQ. 

Process 12 

The compound (Io) or a salt thereof can be prepared by 
reacting the compound (In) or a salt thereof with lower 
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alkane substituted with oxo (XIV) or a salt thereof. 

This reaction is usually carried out in a solvent such 
as water, alcohol (e.g., methanol, ethanoi, etc.), benzene, 
N,N-dimethylformamice, tetrahydrofuran, toluene, methylene 
chloride, ethylene dichloride, chloroform, dioxane, diethyl 
ether cr any other solvents which do not adversely affect the 
reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to heating. 

The reaction is usually carried out in the presence of 
an acid including Lewis acid. 

Suitable acid may include an organic acid [e.g. formic 
acid, acetic acid, propionic acid, trichloroacetic acid, 
trifluoroacetic acid, etc.] and an inorganic acid [e.g. 
hydrochloric acid, hydrobromic acid, sulfuric acid, hydrogen 
chloride, hydrogen bromide, zinc halide (e.g., zinc chloride, 
zinc bromide, etc.), etc.] and the like. 

When the acid and/or the starting compound are in 
liquid, they can be used also as a solvent. 



The compound (Iq) or a salt thereof can be prepared by 
reacting the compound (Ip) or a salt thereof with the 
compound (XV) or a salt thereof. 

This reaction can be carried out in a similar manner to 
that of the afore-mentioned Process a, and therefore the 
reagents to be used and the reaction conditions (e.g., 
solvent, reaction temperature, etc.) can be referred to those 
of the Process 3 . 

The process for preparing the starting compound (Ila) is 
explained in detail in the following. 



The compound (Ila) or a salt thereof can be prepared by 
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reacting the compound (XVI) or a salt thereof with the 
compound (XVII) or a salt thereof. ■ 

This reaction is usually carried out in a solvent such 
as water, alcohol (e.g., methanol, ethanol, etc.), benzene, 
N,N-dimethylformamide, tetrahydrof uran, toluene, methylene 
chloride, ethylene dichloride, chloroform, 1,2- 
dimethoxye thane, dioxane, diethyl ether or any other solvents 
which do net adversely affect the reaction, or the mixture 
thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to heating. 

The reaction is usually carried out in the presence of 
an inorganic or an organic base such as an alkali metal 
(e.g., sodium, potassium, etc.), an alkali metal hydroxide 
(e.g., sodium hydroxide, potassium hydroxide, etc.), an 
alkali metal hydrogencarbonate (e.g., sodium 

hydrogencarbonate, potassium hydrogencarbonate, etc.), alkali 
metal carbonate (e.g., sodium carbonate, potassium carbonate, 
etc.), tri (lower) alkylamine (e.g., trimethylamine, 
triethylamine, diisopropylethylamine, etc.), alkali metal 
hydride (e.g., sodium hydride, etc.), alkali metal 
(lower) alkoxide (e.g. sodium methoxide, sodium ethoxide, 
etc.), pyridine, lutidine, picoline, dimethylaminopyridine, 
N- (lower) alkylmorphcline, N,N-di (lower) alkylbenzylamine, 
N,N-di (lower) alkylaniiine or the like. 

When the base and/or the starting compound are in 
liquid, they can be used also as a solvent. 

Among the starting compounds (II) to (XVI), some of them 
are novel compounds. They can be prepared by the similar 
manners to those disclosed in Preparations i and ? mentioned 
later in the present specification, or any process known in 
this field of the art for preparing structurally analogous 
compounds thereto. 

The object compound (I) can be prepared by any process 



WO 96/34866 PCT/JP96/01103 



- 66 - 

known in this field of the art except the above Prorfts.gps ] 
tQ 13 and Process A 

The compounds obtained by the above Processes 1 tn 1 3 
and Process ft can be isolated and purified by a conventional 
method such as pulverization, recrystallization, 
columnchromatography, reprecipitation or the like. 

It is to be noted that each of the object compound (I) 
may include one or more stereoisomer such as optical 
isomer (s) and geometrical isomer (s) due to asymmetric carbon 
acorn (s) and double bond(s) and all such isomers and mixture 
thereof are included within the scope of this invention. 

The pharmaceutical composition of the present invention 
can be used in the form of a pharmaceutical preparation, for 
example, in solid, semisolid or liquid form, which contains 
the object compound (I) or a pharmaceutically acceptable salt 
thereof, as an active ingredient in admixture with an organic 
or inorganic carrier or excipient which is suitable for 
rectal; pulmonary (nasal or buccal inhalation); ocular; 
external (topical); oral administration; parenteral 
(including subcutaneous, intravenous and intramuscular) 
administrations; insufflation (including aerosols from 
metered dose inhalator) ; nebulizer; or dry powder inhalator. 

The active ingredient may be compounded, for example, 
with the usual non-toxic, pharmaceutically acceptable 
carriers in a solid form such as granules, tablets, dragees, 
pellets, troches, capsules, or suppositories; creams; 
ointments; aerosols; powders for insufflation; 
in a liquid form such as solutions, emulsions, or suspensions 
for injection; ingestion; eye drops; and any other form 
suitable for use. And, if necessary, there may be included 
in the above preparation auxiliary substance such as 
stabilizing, thickening, wetting, emulsifying and coloring 
agents; perfumes or buffer; or any other commonly may be used 
as additives. 

The object compound (I) or a pharmaceutically acceptable 
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salt thereof include solvated corr.pouna [e.-g., enclosure 
compound (e.g., hydrate, etc.)]. 

The object compound (I) or a pharmaceutical^ acceptable 
salt thereof include both its crystal form and non-crystal 
form. 

The object compound (I) or a pharmaceuticaliy acceptable 
salt thereof is/are included in the pharmaceutical 
composition in an amount sufficient to produce the desired 
effect upon the process or condition of diseases. 

The pharmaceutical composition of the present invention 
can be manufactured by the conventional method in this field 
of the art. If necessary, the technique generally used in 
this, field of the art for improving the bioavailability of a 
drug can be .applied to the pharmaceutical composition of the 
present invention. 

While the dosage of therapeutically effective amount of 
the object compound (I) varies from and also depends upon the 
age and condition of each individual patient to be treated, 
in the case of intravenous administration, a daily dose of 
0.001-100 mg of the object compound (I) per kg weight of a 
human being or an animal, in the case of intramuscular 
administration, a daily dose of 0.001-100 mg of the object 
compound (I) per kg weight of a human being of an animal, in 
case of oral administration, a daily dose of 0.001-200 mg of 
the object compound (I) per kg weight of a human being or an 
animal is generally given for the prevention and/or the 
treatment of aforesaid diseases I to 4 times a day in a human 
being .or an animal. 

In order to illustrate the usefulness of the object 
compound (I), the pharmacological test data of the 
representative compound of the compounds (I) is shown in the 
following. 

Test Compp»nn 
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(i) S-(2 / 6-Dichloroben2oyiamino)-3-hydroxymethyl-2- 
crifluoromerhyl-i mid£2o[1/2 _ a]pyridine hydrochlorld . 

Test (Bone organ culture) : 



10 



15 



Tear Us£hOSi 

Caivariae from Wisrar rats were excised and cultured <n 
wells of 12-well culture plates containing 2 ml of Dulbecco's 
modified minimum essential medium supplemented with 10% fetal 
oovine serum and IC^v human parathyroid hor3Bone fragmenc 
d-34) [PTH J in the presence of the rest compound. In 
control dishes, PTH was not added. Control and PTH control 
were exposed to an equivalent concentration of the vehicle. 
Six days later, the concentration of calcium in the medium 
was measured by methyixyle.no! blue method and the percentage 
of inhibition of PTH-induced bone resorption was calculated 
according to following formula. 



20 



25 



Inhibition (%)• 



[Caj in PTH contr ol dishes - " 

[Ca] in PTH control dishes - 

[Ca] in the tes t compound dishes 

[CaJ in control dishes — — 



x 100 



30 



Compound dose = 1 x 10"^ (mj 



Test Compound 


Inhibition (%) 


(1) 


100 



The following Preparations and Examples are given for 
the purpose of illustrating the present invention in more 
35 detail. 



SNSDOCID- <WO__ 953*855* t t > 



WO 96/34866 



PCT/JP96/01103 



- 69 - 

Preparation 1 

A solution of 2, 3-diaminopyridine (6.27 g) and 1-chloro- 
3, 3, 3-trif luoroacetone (8.4 g) in erhanol (110 ml) was 
refluxed for 20 hours. The reaction mixture was evaporated 
5 in vacuo, and the residue was partitioned between ethyl 
acetate and aqueous saturated sodium bicarbonate. The 
organic layer was separated, dried over sodium sulfate, and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel and the obtained solid was 
10 collected with diisopropyl ether to give 8-amino-2- 
trif luoromethylimidazo [1, 2-a]pyridine (3.09 g) . 

NMR (CDC1 3 , 6): 4.62 (2H, br s), 6.40 (IK, d, 

J=7.5Hz), 6.71 (1H, t, J=7.5Hz), 7.58 (1H, d, 
J=7.5Hz), 7.81 (1H, s) 
15 FAB-Mass: 202 (M+H)+ 

Preparation 2 

A mixture of 2, 3-diaminopyridine (2.18 g) , ethyl 3- 
chloro-4-oxovalerate (2.88 g) and sodium bicarbonate (1.68 g) 

20 in 1, 2-dimethoxyethane (40 ml) was stirred at 50°C for 30 

minutes and then, refluxed for 6 hours. After separation of 
the insoluble matter by decantation and evaporation in vacuo, 
the residue was partitioned between ethyl acetate and aqueous 
saturated sodium bicarbonate. The organic layer was 

25 separated, washed with aqueous saturated sodium bicarbonate 
and brine, dried over sodium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography on 
silica gel. 4N Hydrogen chloride in ethyl acetate was added 
to the obtained solid and the solution was evaporated in 

30 vacuo. The residue was crystallized from ethanol to give 8- 
amino-3-ethoxycarbonylmethyi-2-methyiimidazo [1 , 2-a] pyridine 
hydrochloride (899 mg) . 
mp : 222-223°C 

NMR (DMSO-d 6 , 5) : 1.2C (3K, t, J=7Hz) , 2.45 (3K, s), 
35 4.11 (2H, q, J=7Hz), 4.24 (2H, s) , 6.57 (2H, br s) , 
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6.90 <1H, d, J=8Hz), 7.20 (1H, t, J=8Hz) , 7.92 (1H, 
d, J=8Hz) 

Preparatipp V 

5 A mixture of 2, 3-diaminopyridine (436 mg) and 1-bromo- 

3,3-dimethyi-2-butanor.e (836 nig) in ethanol (5 ml) was 
refiuxed for 20 hours. The reaction mixture was cooled and 
the separated solid was collected and washed with ethanol to 

give 8-amino-2-(l,l-dimethylethyl)imidazotl / 2-a)pyridine 
10 hydrobromide (830 mg) . 

mp : >250°C 

NMR (CDC1 3 :CD 3 0D = 1:1, 5) : 1.53 (9H, s) , 6.98 (1H, 

d, J=7Hz), 7.12 (IK, t/ J=7Hz), 7.62 (1H, s) , 7.87 
(1H, d, J=7Hz) 



15 



30 



The following compounds (grjBBaraLisns /, to ^ were 
obtained according to a similar manner to that of Pr^r.H.n 



1. 



20 PrPnaraHpn 4 

8-Amino-2- (2 , 2-dime thy lpropyi ) imidazo [ 1 , 2-a J pyridine 
NMR (CDC1 3/ 6) : 1.00 (9H, s), 2.65 (2H, s) , 4.49 (2H, 

br s), 6.27 (1H, d, J=7Hz), 6.54 (1H, t, J=7Hz) , 

7.27 (IK, s), 7.53 (1H, d, J=7Hz) 

25 

Prsp 3 ratip n =, 

8-Amino-2-ethylimidazo [ 1 , 2-a} pyridine 

NMR (CDC1 3/ 6) : 1.34 (3K, z, J=7.5Hz), 2.82 (2H, q) , 
4.42 (2H, br s), 6.28 (1H, dd, J=7 . 5Hz and 1.0Hz), 
6.53 (1H, z, J=7.5Kz), 7.27 (1H, s), 7.52 (1H, dd, 
J=7.5Kz"and 1.0Hz) 

8 -Amine imidazo [1, 2-a] pyridine 
35 NMR (CDC1 3 , 5) : 4.52 (2K, br s) , 6.31 (IK, d, J=7Kz) , 
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6.61 (1H, t, J=7Hz), 7.52 (2H, s) , 7.60 (IK, d, 
J=7Hz) 

Preparsfinn 7 

5 8-Amino-2-phenylimidazo[l, 2-a] pyridine 

mp : 138-139°C 

?reP3raHrn ft 

8-Amino-2-itiethyi-3-ber.zyliir.idazc [1, 2-a 3 pyridine 
10 mp : >250°C 

NMR (CDCI3, 5) : 2.50 (3H, s), 4.21 (2H, s), 4.43 (2H, 
br s), 6.29 (1H, d, J=7Hz) , 6.50 (1H, t, J=7Hz) , 
7.05-7.35 (6H, m) 

15 Preparar^n Q 

8-Amino-3-ethoxycarbonyl-2-methylimidazo [ 1 , 2-a] pyridine 
NMR (CDCI3, 6) : 1.43 (3H, t, J=7Hz) , 2.71 (3H, s), 

4.42 (2H, q, J=7Hz) / 4.48 (2H, br s) , 6.55 (1H, d, 
J=7Hz), 6.78 (IK, t, J=7Hz), 8.72 (1H, d, J=7Hz) 

20 

Prsparari^ in 

8-Amir.o-2-ethoxycarbonyli=iidazo [ 1, 2-a] pyridine 
NMR (CDC1 3/ 5) : 1.43 (3K, z, J=7.5Hz), 4.47 (2H, q, 
J=7.5Hz), 4.68 (2K, br s) , 6.32 (1H, d, J=7.5Hz), 
25 6 - 68 (IK, z, J=7.5Hz), 7.57 (1H, d, J=7.5Hz), 8.10 

(1H, s) 

Preparation 11 

8-Amino-3-ethoxycarbonyl-2-trif luoromethylimidazo- 
30 [1, 2-a] pyridine 
oil 

NMR (CDCI3, 6) : 1.35 (3H, t, J=7Hz) , 4.34 (2H, q, 

J=7Hz), 6.62 (IK, d, J=7Kz), 6.95 (1H, t, J=7Kz) , 
8.80 (IK, d, J=7Hz) 

35 
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Prepararinn •? 

3-Acetyl-8-amino-2-methyiimidazo[l,2-a J pyridine 
mp : 191-193°C 

NMR (CDCI3, 6) : 2.61 (3H, s), 2.79 (3H, s) , 4.50 (2K, 
* in), €.62 (IK, d, J=8Hz), 6.83 (1H, t, J=8Hz), 9.16 

(IK, d, J=8Hz) 

PreDarpf-:^ 

8-Amino-3-methoxy-2-methylimidazo [ 1 , 2-a] j pyridine 
10 mp : 120-122"C 

NMR (CDC1 3 , 5) : 2.42 (3H, s) , 3.96 (3H, s), 4.39 (2K, 
br s), 6.23 (IK, d , J-BHz) , 6.59 (1H, t, J=8Hz), 
7.38 (IK, d, J=8Hz) 

8-Amino-2-ethoxycarbonyl-3-methylimidazo [ 1 , 2-a] pyridine 
mp : 1 4 6-1 4 7 "C 

NMR (CDCI3, 6) : 1.46 (3H, t, J=7Hz), 2.77 (3H, s) , 

4.49 (2H, q, J=7Hz), 4.58-4.70 (2H, .m) , 6.34 (IH, 
20 d ' J^Hz), 6.73 (IH, t, j=9Hz), 7.38 (1H, d, J=8Hz) 

Prepar^rip^ 

To a suspension of 2, 3-diamir.opyridine (1.09 g) in 1,2- 
dimethoxyethane (11 ir.i) was added 3-bromo-l, 1, 1- 
25 trifiuoroacetone (1.09 ml) dropwise at 4'C. The mixture was 
stirred at 4°C for 15 minutes and at ambient temperature for 
2 hours. To the reaction mixture was added ethyl acetate (11 
si) and the mixture was stirred at ambient temperature for 2 
hours. The separated solid was collected and washed with 
ethyl acetate to give 3-amino-l, 2-dihydro-2-imino-l- (2-oxo- 
3, 3, 3-trifiuoropropyl) pyridine hydrobromide (2.786 g) . 
mp : 155-166°C 

NMR (DMSO-dg, 6) : 4.83 (iH, d, J=15Hz) , 5.17 (1H, d, 

J=15Hz), 6.40 (2H, br s), 7.04 (1H, t, J=7Hz), 7.25 
(IH, c, J=7Hz;, 7.65 (IH, d, J=7Hz), S.70 (iH, s) 
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Preparation 16 

A solution of 3 -amino- 1, 2-dihydrc-2-imino-l- (2-oxo- 
3, 3, 3-trif luoropropyl) pyridine hydrobromide (2.75 g) in water 
(11 ml) was stirred at 90°C for 2 hours. The reaction 
mixture was cooled and to the mixture was added a solution of 
potassium carbonate (750 rag) in water (2.5 ml) dropwise. The 
mixture was stirred at ambient temperature for 1 hour and the 
separated solid was collected, washed with water and dried to 
give 8-amino-2-trif luoromethylimidazo [1, 2-a] pyridine (1 . 545 
g) . 

mp : 101-1G3°C 

NMR (CDC1 3/ 5) : 4.62 (2K, br s) , 6.40 (1H, d, 

J=7.5Kz), 6.71 (1H, t, J=7.5Hz), 7.58 (1H, d, 
J=7.5Hz) , 7.81 (1H, s) 

Preparation 17 

A mixture of 8-chloro-2-raethyiimidazo [ 1 , 2-aJpyrazine 
(120 mg) and 3M solution of ammonia in methanol (5 ml) was 
heated in a sealed tube at 120°C for 3 days. The reaction 
mixture was cooled and evaporated in vacuo. The solid 
residue was purified by flash column chromatography on silica 
gel and the obtained crystalline residue was triturated with 
diisopropyl ether to give 8-amino-2-methylimidazo [ 1 , 2-a]- 
pyrazine (55 mg) . 

NMR (CDC1 5 , 5) : 2.44 (3H, si, 5.4C (2H, br s) , 
7.23-7.29 (2H, m) , 7.43 (1H, d, J=5Hz) 

ESI -MASS (M + -l) = 149 

Preparation 18 

A mixture of 3-acetyl-8-amino-2-methylimidazo [1 , 2-a] - 
pyridine (1.00 g) , acetic anhydride (700 mg) , and acetic acid 
(C.5 ml) in methyl enechl or ide (10 ml) was stirred for 30 
minutes at ambient temperature. A.fter concentration in 
vacuo, the residue was partitioned between chloroform and 
aqueous saturated sodium bicarbonate. The separated organic 
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layer was dried over sodium sulfate and evaporated in vacuo. 
The obtained crude solid was triturated with diisopropyi 

ether to give 3-acetyl-8-acetylamino-2-methylimidazo [ 1 , 2-a] - 
pyridine (1.18 g) . 

5 mp : 174-175°C 

NMR (CDCi 3 , 5) : 2.31 (3H, si, 2.62 (3H, s), 2.79 (3H, 
S), 7.00 (1H, t, J=8Hz), 8.40 (IK, d, J=8Hz), 3.53 
(1H, is.) , 9.37 (IK, d, j=8Hz) 



10 Prepswi™-, 1Q 

A mixture of 8-acetyiamir.o-3- (1-hydroxy-l-methylethyi) - 
2-rcethylimidazo[l, 2-a j pyridine (S29 mg) and aqueous 3N-scdium 
hydroxide {4 ml) in ethanoi (9 ml) was stirred for 4 hours at 
80°C. The mixture was extracted with methylene chloride and 
15 The extract was dried over sodium sulfate and evaporated in 
vacuo. The obtained oil was crystallized from diisopropyi 
ether to give 8-amino-3- (1 -hydroxy- 2 -methyl ethyl) -2- 
methylimidazofl, 2-a] pyridine (706 mg) . 
mp : 175-177°C 

20 NMR (CDC1 3 , 6) : 1.73 (6H, s), 2.41 (3H, s) , 2.70 (1H, 

m), 4.38 (2K, m) , 6.28 (IK, d, J=8Kz), 6.51 (1H, t, 
J=8Hz), 8.20 (1H, d, J=8Kz) 



25 



The following compound was obtained according to a 
similar manner to that of Preparsr-i nn -i q 



3-Bromo-8-carboxy-2-methyiimidazo [i, 2-a] pyridine 
mp : 191-195°C 

30 NMR (DMSO-d 6 , 6) : 2.41 (2K, s) , 7. 20 (IK, t, J=7Hz) , 

7.98 (1"H, d, J=7Hz), 8.52 (IK, d, J=7Kz) 

Preoaral-iOT ?1 

N-Bromosuccinimide (3.74 g) was added to a solution of 
35 8-ethoxycarbonyl-2-methylimidazo[l, 2-a] pyridine (4 .243 g) in 
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ethanol (4 0 ml) . Afrer stirring at ambient temperature for 
3 0 minutes, the mixture was evaporated in vacuo and the 
residue was dissolved in dichloromethane . The solution was 
washed with aqueous saturated sodium bicarbonate and brine, 
dried over magnesium sulfate and evaporated in vacuo. The 
crystalline residue was recrystallized from diisoprcpyl ether 
to give 3-bromo-8-ethoxycarbonyl-2-methylimidazo [ 1 , 2-a] - 
pyridine (5.1 g) . 

mp : 76-78°C 

NMR (CDC1 3 , 6) : 1.44 (3H, t, J=7Hz), 2.56 (3H, s), 

4.50 (2H, q, J=7Hz) , 6.98 (1H, t, J=7Hz), 7.96 (1H, 
d, J=7Hz), 8.23 (1H, d, J=7Hz) 

Preparation 22 

A solution of methylmagnesium bromide in tetrahydrof uran 
(0.96M, 5.74 ml) was added to a solution of 3-acetyl-8- 
acetyiamino-2-methylimidazo [1, 2-a] pyridine (510 mg) in 
tetrahydrofuran (10 ml) dropwise with ice-cooling. The 
mixture was stirred at ambient temperature for 1 hour and to 
the mixture was added methylmagnesium bromide (2.3 ml). The 
mixture was stirred for 2 hours, quenched with aqueous 
saturated ammonium chloride and partitioned between ethyl 
acetate and water. The organic layer was separated, washed 
with brine, dried over sodium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography on 
silica gel to give 8-acetylamino-3- ( 1-hydroxy-l-methylethyl ! - 
2-methylimidazo [ 1 , 2-a j pyridine (amorphous) . 

NMR (CDCI3, 6) : 1.76 (6H, s) , 2.28 (3H, s) , 2.43 (3H, 
s), 2.63 (IK, m) , 6.70 (1H, t, J=8Hz), 8.06 (IK, d, 
J=8Hz), 8.48 (1H, c, J=8Hz), 8.60 (1H, m) 
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Example i 

2, 6-Dichiorobenzoyl chloride (2.51 g) was added no a 
solution of 8-amino-2-trifluoromethyiimida2o [i, 2-a] pyridine 
(2.01 g) and triethylamine (1.31 g) in dichloromethane (30 
ml). The mixture . was stirred at ambient temperature for 1. 
hour and refiuxed overnight. The mixture was diluted with 
dichicrcnethane, washed with aqueous saturated sodium 
bicarbonate and water, dried over sodium sulfate, and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel and the obtained oil was 
crystallized from diisopropyl ether to give 8-(2,6- 
dichi or obenzoyl amino ) -2-trif luoromethyiimidazc [1 , 2-a] pyridine 
(75C xag) . 

mp: 190-195°C 

NMR (CDC1 3 , 6): 6.99 (1H, t, J=7.5Hz), 7.32-7.44 (3H, 
m), 7.92 (1H, s), 7.95 (1H, d, J-7.5Hz), 8.52 <1H, 
dd, J=7.5 and 1.5Hz), 8.75 (1H, br s) 

The following compound was obtained according to a 
similar manner to that of Examcle 1 _ 

ExamnlP 9 

8- (2, 6-Dichiorobenzoylaminc) -2-methylimidazo [ 1 , 2-a] - 
pyridine 

mp : 197-198°C 

NMR (CDCI3, 5) : 2.42 (3H, s), 6.79 (1H, t, J=7Hz), 

7.30-7.40 (4H, m) , 7.83 (1H, d, J=7Hz), 8.33 (IK, 
d, J=7Hz) , 8. 70 (iH, br s) 

Example 3 

A mixture of B-amino-3-ethoxycarbonylmethyi-2- 
methylimidazotl, 2-a] pyridine hydrochloride (890 mg;, 2,6- 
dichlorobenzcyl chloride (760 mg) and N-methylmcrpholine (833 
mg) in N, N-dimethylacetamide * (5 ml) was stirred at 60°C for 3 
hours. The mixture was partitioned between ethyl acetate and 
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wa:er. The organic layer was separated, washed with water 
and brine, dried over sodium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography on 
silica gel and the obtained solid was collected with ethanol 
to give 8- (2, 6-dichlorobenzoylamino) -3-ethoxycarbonylmethyl- 
2-methylimidazo[l,2-a] pyridine (805 mg) . 
mp : 168-170°C 

NMR (CDClc, 5} : 1.26 (3H, t, J=7Hz), 2.42 (3H, s) , 
3.87 (2K, s) , 4.18 (2K, q, J=7Hz), 6.88 (1H, t, 
J=8Hz), 7.30-7.40 (3K, a) , 7.80 (1H, d, J=8Hz) , 
8.38 (1H, d, J=8Hz), 8.75 (1H, br s) 

SxamplP 4 

37% Hydrochloric acid (0.25 ml) was added to a solution 
of 8- (2, 6-dichlorobenzoylamino) -2-trif iuoromethylinidazo [1, 2- 
a] pyridine (150 g) and formaldehyde 37% solution in water 
(0.5 ml) in acetic acid (2 ml). The mixture was stirred at 
85°C for 20 hours and evaporated in vacuo. The residue was 
Partitioned between ethyl acetate and aqueous saturated 
sodium bicarbonate. The organic layer was separated, washed 
with brine, dried ever sodium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography on 
silica gel, and the obtained oil was crystallized from a 
mixture of diethyl ether and n-hexane to give 8- (2, 6- 
dichlorobenzoyl amino) -3-hydroxymethyi-2- 
trif lucromethylimidazo [1, 2-a] pyridine (82 mg) . 

mp: 215-219°C 

NMR (CDC1 3 , 5): 2.26 (1H, t, J=7Hz), 5.10 (2H, d, 

J=7Hz), 7.04 (1H, t, J=7Hz), 7.27-7.40 (3H, si), 
8.10 (1H, d, J=7Hz), 8.56 (1H, d, J=7Kz) , 8.7S (IK, 
br s) 

Example 5 

A mixture of 8- (2, 6-dichlorobenzoylamino) -2- 
methylimidazo [1, 2-a ] pyridine (50 mg) , dimethylamine 
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hydrochloride (15 mg) and 37% formalin (19 mg) in acetic acid 
(1 ml) was stirred at 60*C for 1 hour. The mixture was 
evaporated in vacuo and the residue was partitioned between 
dichloromethane and aqueous saturated sodium bicarbonate. 
The organic layer was separated, dried over sodium sulfate 
and evaporated in vacuo. The residue was crystallized from 
diisopropyi ether to give 8- (2, 6-dichlorobenzcylamino) -3- 

dimethylaminomethyl-a-methyiimidazofl^-alpyridine (38 mg) . 
mp : 173-175°C 

NMR (CDC1 3/ 5) : 2.26 (6H, s), 2.40 (3H, s) , 3.67 (2H, 
s), 6.66 (IK, t, J=8Hz), 7.30-7.41 (3H, m) , 8.01 
(1H, d, J=8Hz), e.49 (1H, d, J=8Hz), 8.78 (1H, br 
s) 



20 



15 Example 6 

Methyl iodide (354 mg) was added to a solution of 8- 
(2, 6-dichiorobenzoylamino) -3-dimethylaminomethyl-2- 
methyiimidazo[i,2-a] pyridine (940 mg) in a mixture of acetone 
(30 ml) and tetrahydrofuran (10 ml) at 4»C. The solution was 
stirred at ambient temperature for 6 hours and evaporated in 
vacuo. The residual solid was triturated with ethyl acetate 
to give £ [ 8- (2, 6-dichlorobenzoylamino) -2-methylimidazo- 
ri,2-ajpyridin-3-yl]methyl] trimethylammonium iodide (1.37 g) . 
NMR (DMSO-dg, 6) : 2.48 <3K, s) , 3.10 (9H, s), 4.97 
25 <2H, s), 7.09 (1H, t, J=8Hz), 7.44-7.56 (3H, in) , 

8.24 (IK, d, J=8Kz), 8.56 (IK, d, J=8Hz) 

Example 7 

In aqueous sodium hydroxide (2.08 mi) was added to a 
solution of 8- (2, 6-dichlcrobenzoylaminc) -3- 
ethoxycarbonylmethyl-2-methylimidazo[l,2-a]pyridine (705 mg) 
in a mixture of tetrahydrofuran (4 ml) and methanol (4 ml). 
After stirring at ambient temperature for 3 hours, the 
organic solvent was evaporated in vacuo. The aqueous residue 
35 was neutralized with IN-hydrochioric acid. The separated 
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solid was collected and washed with water and ethyl acetate 
tc give 3-carboxymethyl-8- (2, 6-dichlcrobenzoylamino ) -2- 
methylimidazo[l, 2-a] pyridine (656 mg) . 
mp : >250°C 

>JMR !DMSO-d 6/ 5) : 2,32 (3K, s), 4.00 (2K, s) , 6.90 

UH, z, J=8Hz), ^.44-7.55 (3H, a), S. 03-8. 08 (2H, 
xn) 

Example 8 

A mixture of [ [8- (2, 6-dichlorobenzoylamino) -2- 
methyiimidazo [1, 2-a] pyridin-3-yl}methyi] trimethyi ammonium 
iodide (300 nig) and imidazole (197 mg) in ethanoi (3 ml) was 
refluxed for 4 hours. The reaction mixture was evaporated in 
vacuo and the residue was partitioned between dichloromethane 
and aqueous saturated sodium bicarbonate. The organic laver 
was separated, washed with brine, dried over sodium sulfate 
and evaporated in vacuo. The residue was purified by column 
chromatography on silica gel and the obtained oil was 
crystallized from diisopropyl alcohol to give 6- (2, 6- 
dichlorobenzoylamino) -3- ( irr.idazol-1-yi ) me thy 1-2- 
methylimidazo [ 1 , 2-a ] pyridine (99 mg) . 

mp : 249-251°C 

NMR (CDC1 3 , 5) : 2.51 (3E, s), 5.40 (2H, s), 6.83-6.90 
(2H, m), 7.10 (1H, s) , 7.30-7.41 (3K, m) , 7. 46-7.53 
(2H, m), 8.42 (IK, d, J=8Hz), 8.70 (1H, br s ) 

Example 9 

- To a mixture of S- (2, 6-dichlcrobenzoylamino) -3- 
hydroxymethyl-2-trif luoromethyiimicazo [1, 2-a)pyridine 
hydrochloride (177 mg) and thionyi chloride (0.06 ml) in 
dichloromethane was added pyridine (1 drop) . The mixture was 
stirred at ambient temperature for 30 minutes and evaporated 
in vacuo. The residue was partitioned between 
dichloromethane and aqueous saturated sodium bicarbonate. 
The organic layer was separated, dried over sodium sulfate 
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and evaporated in vacuo. The residue was dissolved in N,N- 
dimethylformaniide (2 ml) and to the solution was added 
potassium carbonate (111 mg) and 2-mercaptoimidazole {60 nig). 
The mixture was stirred a~ ambient temperature for 1 hour and 
poured into a mixture of ice and water. The separated oil 
was extracted with ethyl acetate and the extract was washed 
with brine, dried over sodium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography on 
silica gel and the obtained oil was crystallized from 
diisopropyl ether to give 8- (2, 6-dichlorobenzoylamino) -3- 
(imidazol-2-yl) thiomethyl-2-trifluoromethylimidazofl, 2-a]- 
pyridine (170 mg) . 

mp : 218-220°C 

NMR (DMSO-d 6 , 6) : 4.63 (2H, s), 6.85-7.20 (2H, br) , 
15 7 - 17 UK, t, J=8Hz) / 7.43-7.58 (3H, m) , 8.27 (1H, 

d, J=8Hz) , 8.30 (1H, c, J=8Hz) 

Example 10 

1- (3-Dimethylaminopropyi) -3-ethylcarbodiimide 
20 hydrochloride (91 mg) and 1-hycroxybenzotriazole (64 mg) were 
added to a suspension of 3-carboxymethyl-8- (2, 6- 

dichlorobenzoylamino)-2-roethylimidazo[l,2-a] pyridine (150 mg) 
in N,N-dimethyiformamide (1.5 ml), and the mixture was 
stirred at ambient temperature for 30 minutes. 2-Methoxy- 
25 ethylamine (36 mg) was added to the mixture, and the mixture 
was stirred at ambient temperature overnight. The mixture 
was partitioned between ethyl acetate and water, and the 
organic layer was separated. The aqueous layer was extracted 
with ethyl acetate. The combined organic layer was washed 
30 with water and brine, dried over sodium sulfate, and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel. 105 Methanolic hydrogen 
chloride (3 ml) was added to the obtained solid and the 
solution was evaporated in vacuo. The residue was 
35 crystallized from a mixture of ethane! and diethyl ether to 
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give 8- (2, 6-dichlorobenzoylamino) -3- [N- (2- 

methoxyethyl) carbamoyl ]methyl-2-methylimidazo [1, 2-a) pyridine 
hydrochloride (119 mg) . 
mp : 227-231°C 

5 NMR (DMSO-d 6 , 5) : 2.47 (3H, s), 3.19-3.27 (5H, m) , 

3.30-3.38 (2H, m) , 4.03 (2H, s) , 7.43-7.65 (4H, m) , 
8.38 (1H, t, J=8Hz) , 8.52 (1H, d, J=8Hz) , 8.62 (1H, 
d, J=8Hz) 

10 The following compound was obtained according to a 

similar manner to that of Example 10 . 

Example 11 

8- (2, 6-Dichlorobenzoylamino) -3- [ [N- (3-methoxypropyl) - 
15 carbamoyl ) methyl] -2-methylimidazo [1, 2-a] pyridine 
hydrochloride 

mp : 150-160°C 

NMR (DMSO-d 6 , 6) : 1.59-1.69 (2H, m) , 2.48 (3H, s) , 
3.10 (2H, q, J=7Hz), 3.20 (3H, s) , 3.31 (2H, t, 
20 J=7HZ) , 4.00 (2H, S) , 7.42-7.65 (4H, m) , 8.24 (1H, 

t, J=7Hz) , 8.52 (1H, d, J=8Hz) , 8.60 (1H, d, J=8Hz) 

Example 12 

4N Hydrogen chloride in ethyl acetate (0.1 ml) was added 
25 to a solution of 8- (2 , 6-dichlorobenzoylamino) -3- 

hydroxymethyl-2-trif luoromethylimidazo [1, 2-a]pyridine (100 
mg) in ethyl acetate (3 ml) . The separated solid was 
collected and washed with ethyl acetate to give 8-(2,6- 
dichlorobenzoylamino) -3-hydroxymethyl-2-trif luoromethyl- 
30 imidazo[l, 2-a] pyridine hydrochloride (87 mg) . 
mp: 175-177°C 

NMR (CDC1 3 :CD 3 0D=9: 1, 5): 4.99 (2H, s), 7.20 (1H, t, 
J=7Hz) , 7.25-7.40 (3H, m) , 8.27 (1H, d, J=7Hz) , 
8.30 (1H, d, J=7Hz) 

35 
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The following compounds ( Example 13 to 14) were obtained 
according to a similar manner to that of Example 12 . 

Example 13 

8- (2, 6-dichlorobenzoylamino) -3-hydroxymethyl-2- 
trif luoromethyl-imidazo [ 1 , 2-a] pyridine methanesulf onate . 
mp : 166-168°C 

NMR (DMSO-d 6 , 5) : 2.39 (3H, s) , 4.93 (2H, s) , 7.18 
(1H, t, J=8Hz), 7.45-7.58 (3H, m) , 8.29 (1H, d, 
J=8Hz), 8.35 (1H, d, J=8Hz) 

Example 14 

8- (2, 6-Dichlorobenzoylamino) -3- (imidazol-2- 
yl) thiomethyl-2-trif luororoethylimidazo [1, 2-a] pyridine 
hydrochloride 

mp : >250°C 

NMR (DMSO-d 6 , 5) : 4.85 (2H, s), 7.28 (1H, t, J=8Hz) , 
7.43-7.58 (3H, m) , 7.74 (2H, s) , 8.39 (1H, d, 
J=8Hz), 8.56 (1H, d, J=8Hz) 

Example 15 

A mixture of [ [8- (2, 6-dichlorobenzoylamino) -2- 
methylimidazo [1 , 2-a] pyridin-3-yl] methyl] trimethylammonium 
iodide (600 mg) and imidazole (394 mg) in 2-propanol (6 ml) 
was refluxed for 1.5 hours. The reaction mixture was 
evaporated in vacuo and the residue was partitioned between 
dichloromethane and aqueous saturated sodium bicarbonate. 
The organic layer was separated, dried over sodium sulfate 
and evaporated in vacuo. The residue was purified by column 
chromatography on silica gel and the obtained oil was 
dissolved in 10% methanolic hydrogen chloride (2 ml) . The 
solution was evaporated in vacuo and the residue was 
crystallized from ethanol to give 8- (2, 6- 
dichlorobenzoylamino) -3- (imidazol-l-yl)methyl-2- 
methylimidazo [1, 2-a]pyridine dihydrochloride (338 mg) . 
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rap : 2 62°C (dec.) 

NMR (DMSO-dg, c) : 2. 60 (3H, s), 6.00 (2H, s), 7.39 

(1H, m), 7.49-7.61 (3H, a) , 7."72 (1H, s) , 7.78 <1H, 
s), 8.54-9.67 (2H, m) , 9.21 (1H, s) 

The following compounds ( Examples 16 to 5_1) were 
obtained according ro a similar manner to that of Example 2 . 

Example 16 

8- (2, 6-Dichlorobenzoylamino) -2- (1, 1-dimethylethyl) - 
imidazo [1 , 2-a] pyridine 
mp : 232-233'C 

NMR !CDCi 3/ 5) : 1.38 (9H, s), €.76 (1H, Z, J=7Hz), 

7.30-7.45 (4H, a), 7.82 (1H, d, J=7Hz5 , 8.28 (1H, 
d, J=7Hz) 

Example 12 

8- (2-Chloro-6-methyibenzoylamino) -3- ( 1-hydroxy-l- 
methylethyl ) -2-merhylimidazo [ 1 , 2-a ] pyridine 
mp : 220-222°C 

NMR (CDC1 3 :CD 3 0D = 20:1, 6) : 1.76 (6H, s), 2.42 (3H, 
s), 2.47 (3H, s), 6.81 (1H, t, J=8Hz), 7.17 (1H, 
m), 7.25-7.30 (3H, m) , 8.37 (1H, d, J=8Hz) , 8.58 
(1H, d, J=8Hz) 

Example 18 

8- (2, 6-Dichlorobenzcylaminc) -2- (2, 2-dimethylpropyl ) - 
imidazo [1, 2-a] pyridine 
mp : 201-202°C 

NMR (CDC1 3 , 6) : 0.98 (9H, s) , 2.62 (2H, s) , 6.80 (1H, 
Z, J=7Hz), 7.30-7.45 (4H, m) , 7.85 (1H, d, J=7Hz) , 
8.31 (1H, d, J=7Hz) 

Example 19 

8- (2-Chlorobenzoylamino) -2-methyiimidazo [ 1 , 2-a) pyridine 
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rap : 110°C 

NMR (CDC1 3< 6) : 2.43 (3K, s), 6.79 (1H, z, J=7.5Hz) / 
7.33-7.52 (4H, in) , 7.72 (1H, dd, J=l . 5Hz and 
7.5Hz), 7.83 (1H, dd, J=1.5Hz and 7.5Hz), 8.29 (1H 
dd, J=1.5Hz and 7.5Hz), 9.07 (IK, br s) 

8-Benzoylamino-2-methyIimidazo [1, 2-a] pyridine 
rap : 114-115°C 

NMR (CDCI 3 , 5) : 2.46 (3H, s) , 6.78 (1H, t, J=7.5Hz), 
7.35 (iH, s), 7.47-7.62 (3H, m) , 7.80 (IH, dd, 
J=1.5Hz and 7.5Hz), 8.02 (2H, dd, J=1.5Hz and 
7.5Hz), 8.27 (1H, dd, J=i.5Hz and 7.5Hz), 9.22 (1H, 
br s) 

Example- 21 

2-Methyi-8- (2-roethyiber.zcyiamino) imidazc i 1 , 2-s.) pyridine 
mp : 124-128°C 

NMR <CDCi 3 , 5) : 2.43 (3H, s) , 2.55 (3H, s), 6.79 (1H, 
t, J=7.5Hz), 7.24-7.43 (4H, m) , 7.61 (1H, d, 
J=7.5Hz), 7.82 (1H, dd, J=1.5Hz and 7.5Hz), 8.29 
(IK, dd, 3=1 . 5Hz and 7 . 5Hz ) , 8.85 (IK, br s) 

Example 22 

8- (Biphenyl-2-yi) carbonylamino-2-mechylimidazo { 1, 2-a] - 
pyridine 

NMR (CDC1 3 , 5) : 2.35 !3H, s) , 6.63 (IH, t, J=7.5Hz), 
7.20-7.57 (SH, n) , 7.69-7.78 (2H, in), 8 . 09 ( IH, d, 
J=7.5Hz), 8.51 (IH, br s) 

Example 2 3 

8- ;2-Mechoxybenzoyiaminc; -2 -methyl imidazc [1, 2-a] pyridine 
mp : 123-124°C 
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Example 24 

8- (2, 6-Dimethylbenzoylamino) -2-methylimidazo- 
[1/ 2-a] pyridine 

rop : 95-102°C 

Example 25 

8- (2, 6-Dif luorobenzoylamino) -2-methylimidazo- 
[ 1, 2-a]pyridine 

mp : 183-185°C 

NMR (CDC1 3 , 6) : 2.42 (3H, s) , 6.78 (1H, t, J=7.SHz), 

6.96-7.08 (2H, m) , 7.35 (1H, s), 7.45 (1H, m) , 7.81 
(IK, dd, J=7.5Hz and 1.5Hz), 8.28 (IK, dd, J=7 . 5Hz 
and 1.5Hz), 8.99 (1H, br s) 

Example 2 6 

8- (2, 6-Dichloro-3-methoxybenzoylamino) -2- 
methylimidazo [ 1 , 2-a] pyridine 
mp : 210-211*C 

Example 2H 

8- (2, 6-Dichloro-3-nitrobenzoylamino) -2- 
merhyiimidazo [1, 2-a] pyridine 
mp : 227-231°C 

Example 28 

8- (2, 4-Dichlorobenzoylamino) -2-trif luoromethylimidazo- 
{1, 2-a]pyridine 

mp : 139-140°C 

NMR <CDC1 3 , 5) : 6.98 !1H, r, J=7.5Hz), 7.41 (1H, dd, 
J=7.5Hz and 1.5Hz), 7.54 (1H, d, J=2Hz) , 7.70 (1H, 
c, J=7.5Hz), 7.93 (1H, dd, J=7.5Hz and 2Hz), 8.41 
(1H, d, J=7.5Hz), 9.17 (1H, br s) 

Example 29 

8- (2, 6-Dichlorobenzoylamino) -2-echylimidazo [1, 2-a] - 
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pyridine 

mp : 174-176°C 

NMR (CDC1 3< 5) : 1.32 (3H, t, J=7.5Hz), 2.79 (2H, a, 

J=7.5Kz), 6.80 (IK, z, J=7.5Hz), 7.31-7.42 (4H, m) , 
5 7.95 (IK, ad, J=7.5Hz and 1.0Hz), 8.32 {IK, dd, 

J=7.5Hz and 1.0Hz), 8.72 (IK, br s) 

Example 30 

8- (2, 6-Dichlorobenzoylamino) imidazo [1, 2-a] pyridine 
10 mp : 163-164'C 

NMR (CDCi 3 , 5) : 6.87 (1H, t, J=7Hz) , 7.30-7.40 (3H, 
m), 7.50 (IK, s), 7.60 (1H, s), 7.92 (1H, d, 
J=7Hz), 8.35 (IK, d, J=7Hz) , 8.92 (IK, br s) 

15 Example 31 

8- (2, 6-Dichlorobenzoylamino) -2-phenylimidazo [1, 2-a)- 
pyridine 

mp : 224-226°C 

NMR (CDC1 3 , 5) : 6.85 (IK, Z, J=7Hz) , 7.25-7.50 (6H, 
20 m) , 7.83 (IK, s) , 7.85-7.95 (3K, m) , 8.37 (IK, d, 

J=7Hz) , 9. 00 (IK, br s) 

Sxamole 32 

8- (2, 6-Dichlorobenzoylaiaino) -2-nethyl-3-benzylimidazo- 
25 [1, 2-a]pyridine 

mp : 100-IO6°C 

NMR (CDC1 3 , 6} : 2.47 (3K, 5), 4.25 (2K, s) , 6.72 (IK, 
t, J=7Hz), 7.05-7.15 (2K, m) , 7.20-7.40 (6H, m) , 
7.48 (IK, c, J=7Hz), 8.32 (IK, d, J=7Hz) 



30 



Example 33 

8- (2, 6-Dichlorobenzoylamino) -2, 3-diroethyiimidazo- 
Li, 2-a] pyridine 

mp : 224-226'C 

NMR (CDC1 3 , 5) : 2.49 (3K, 5), 2.51 (3H, s) , 6.87 (IK, 
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C, J=7Hz), 7.25-7.40 (3H, m) 7 7.60 (1H, d, J=7Kz), 
8.22 UK, d, J=7Kz) 

Example 34 

3- (2, 6-Dichlorobenzoylamino) -3-ethoxycarbonyi-2- 
me-chyiinidazo [1, 2-a] pyridine 
np : 14 5-14 9°C 

NMR {CDCi 3/ 6) : 1.48 (3H, t, J=7.5Hz), 2.71 (3H, s) , 

4.47 (2H, q, J=7.5Hz), 7.06 (IK, z, J=7.5Hz), 7.35- 
7.44 (3H, in), 8. 53 (1H, dd, J=7 . 5Hz and 1.0Hz), 
8.80 {IK, br s), 9.06 (IK, dd, J=7 . 5Hz and 1.0Hz) 

Example 3 5 

8- (2, 6-Dichlorobenzoylamino) -2-ethoxycarbonylimidazo- 
[1, 2-a]pyridine 

mp : 213-215°C 

NMR (CDC1 5 , 5) : 1.41 (3H, t, J=7.5Hz), 4.45 (2K, q, 

J=7.5Kz), 6.95 (1H, t, J=7.5Hz), 7.33-7.45 (3K, m) , 
7.91 (IK, dd, J=7.5Kz and 1.5Hz), 8.19 (1H, s) , 
8.49 (IK, dd, J=7.5Hz and 1.5Hz), 8.91 (1H, br s) 

Sxample 3 6 

8- (2-Chloro-6-methylbenzoylamino) -2- 
trif luoromethyiimidazo [1, 2-a ] pyridine 

NMR (CDC1 3 , 5) : 2.42 (3H, s), 6.98 (IK, t, J=7Hz) , 

7.18 (IK, m) , 7.25-7.35 (2H, m) , 7.91 (1H, s), 7.93 
(1H, d, J=7Kz), 8.51 (IK, d, J=7Hz), 8.67 (IK, br 
s) 

ExamnlP 37 

e- (2, 6-Dichlorobenzoylair.inc) -3-euhoxycarbcnyl-2- 
trif lucromerhylimidazo [1, 2-a) pyridine 
mp : 206-207°C 

NMR (CDCI3, 5) : 1.45 (3K, t, J=7Hz) , 4.48 (2H, q, 
J=7Hz), 7.22 (IK, z, J=7Kz), 7.30-7.45 (3K, si) , 
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8.70 (1H, a, J=7Hz), 8.79 (1H, br s) , 9.13 (1H, 
J=7Hzj 



2-Methyl-8- (2, 4 , 6-tribromobenzoyiamino) imidazo- 
['-, 2-= 1 pyridine 

mp : 200-201. 3 6 C 

NMR fCDCi 3/ 5) : 2.43 (3K, s), 6.80 (1H, r, J=8Hz) , 
7.37 (IK, s), 7.78 (2H, s) , 7.83 (iH, d, J=8Hz) , 
8.29 (IH, d, J=8Hz), 8.70 (1H, br s) 

ExamnlA 3Q 

8- (2, 5-Dichlorobenzoyiamino) -2-methylimidazo- 
[1, 2-ajpyridine 

mp : -140°C (dec.) 

NMR (CDC1 3 , 5) : 2.43 (3H, s), 6.80 <1H, t, J=8Hz) , 

7.35 (1H, s), 7.40 (2H, s) , 7.70 (1H, s) , 7.82 (IH 
d, J=8Hz), 8.24 (IH, d, J=8Hz), 9.10 <1H, br s) 

8- [3, 5-3is ( 1 , l-dimethylethyl)benzoylamino] -2- 
merhyliicidazo [1, 2-a j pyridine 
mp : i04-107°C 

NMR (CDCI3, 5) : 1.40 (18H, s), 2.47 (3H, s ) , 6.79 

(IK, t, J=8Hz), 7.36 (IH, s), 7.64 (IK, t, J=2Hz), 
7.78-7.82 (3H, m) , 8.24 (1H, d, J=8Hz) , 9.20 (IH, 
br s) 



ExamnlA 4 1 

8- (3-3utoxy-2, 6-dichlorobenzcylamino) -2- 
methylimidazo f 1 , 2-a j pyridine 
mp : 73-83°C 

NMR (CDCi 3 , 5) : 1.00 (3H, z, J=6Hz) , 1.42-1.60 (2H, 
a), 1.83 (2H, quin-., J=6Hz) , 2.42 (3H, s) , 4.08 
<2H, z, J=6Hz), 6.79 (IH, z, J=8Hz) , 6.93 (IH, d, 
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J=8Hz), 7.30 (1H, d, J=8Hz) , 7.35 (1H, s), 7.82 
(1H, d, J=8Hz) , S.33 (1H, d, J=8Hz), 8.68 (1H, br 
s) 

Example 4 2 

8- (2, 6-Diir.erhcxybenzoyiamino ) -2-methyliir.idazo- 
[1, 2-a]pyridine 

mp : 154-156°C (dec.) 

NMR (CDCI 3 , 6) : 2.41 (3H, s), 3.81 (5H, s), 6.59 (2H, 
d, J=8Hz), 6.77 (1H, J=8Kz) , 7.27-7.38 (2H, m) , 
7.78 (1H, d, J=8Hz), 8.39 (1H, d, J=8Hz), 8.73 {1H, 
br s 5 

Example 4 3 

8- (2, 6-Dichloro-3-nitrobenzoylamino) -3- (1-hydroxy-l- 
methyiethyl) -2-methylimidazo [1, 2-a] pyridine 
mp : 229-230'C 

NMR (DMSO-d 6 , 5) : 1.65 (6H, s) 2.47 (3H, s), 5.46 

(1H, s), 6.87 (1H, r, J=8Hz), 7.83 (1H, d, J=8Hz) , 
8.06 (1H, d, J=8Kz), 8.18 (iH, d, J=8Kz) , 8.63 (IK, 
d, J=8Kz) 

Example 44 

3-Acecyl-8- (2, 6-dichlorobenzoyiantino) -2- 
methylimidazo [1, 2-a] pyridine 
mp : 236-238°C 

NMR (CDC1 3/ 6) : 2.62 (3K, s), 2.77 (3K, s), 7.08 (IH, 
J=8Hz), 7.30-7.43 (3H, m) , 8.63 (IH, d, J=8Hz) , 
8.87 (1H, br s) , 9.45 (H, d, J=8Hz) 

Example 4 5 

8- (2, 6-Dichlorobenzoylamino) -3-methcxy-2- 
methyiimidazo [1, 2-a] pyridine 
mp : 238-240°C 

NMR (CDC1 3/ 5) : 2.40 (3H, s) , 3.98 (3H, s) , 6.82 (IH, 
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Z, J=8Hz) / 7.28-7.40 (3H, m) , 7.69 (1H, d, J=8Hz), 
8.27 (IE, d, J=8Hz), 8.67 (1H, m) 

Example 4 6 

5 2-Merhyi-8- ( l-naphthoylamino) imidazofl, 2-a)pyridine 

mp : 167-169°C 

NMR (CDCi 3/ 5) : 2.41 (3H, s) , 6.85 (1H, z, J=8Kz) , 

7.35 (1H, s), 7.50-7.62 (3K, m) , 7.80-8.05 (4H, m) , 
5.38-8.47 (2H, m) , 9.15 (IK, br s) 

10 

Example 47 

8- (2, 6-Dichlorobenzoylamirio) -2-ethoxycarbonyl-3- 
merhylircidazo [ 1 , 2-a ] pyridine 
mp : 254-256°C 

NMR (CDC1 3 , 5) : 1.43 (3K, t, J=7Hz), 2.80 (3H, s), 

4.47 (2H, q, J=7Hz) , 6.98 (1H, z, J=8Hz) , 7.31-7.42 
(3H, m) , 7.71 (1H, d, J=8Hz), 8.49 (1H, d, J=8Hz) , 
8.95 (1H, br s) 

Example 4 8 

8- (2, 6-DichlorocinnamoyIamino) -2-methylinidazo- 
[1, 2-a)pyridine 

mp : -210°C (dec.) 

NMR (CDCI3, 5) : 2.47 (3H, s) , 6.79 (1H, c, J=8Hz), 

6.95 (IK, d, J=15Hz), 7.20 (IK, m) , 7.32-7.42 (3H, 
a) , 7.80 (IK, d, J=8Hz), 7.93 (1H, d, J=15Hz) , 8.30 
(1H, d, J=8HZ), 8.88 (IK, br s) 

Example 4 9 

3-3romo- 8- [N- (2, 6-dichlorcphenyl) carbamoyl ] -2- 
merhylimidazo [1, 2 L a jpyridine 
mp : 237-239°C 

NMR (CDCI3, 6) : 2.50 (3H, s), 7.10 (IK, t, j=7Hz), 

7.16-7.28 (1H, m), 7.45 (2H, d, J=9Hz), 8.24 (1H, 
35 d, J=7Hz), 8.32 (IK, d, J=7Hz) 
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2-Merhyi-8-phenyiglyoxyloylamir.oimidazo [1, 2-a} pyridine 
mp : 149. 5-150 . 0°C 

NMR (CDCl,, 5) : 2.49 (3H, s) , 6. 79 (1H, t, J=7Hz) , 

7.36 (1H, s), 7.45-7.60 (2H, m) , 7.67 (IK, t, 
J=7Hz), 7.84 (1H, d, J=7Hz) / 3.18 (1H, d, J=7Hz), 
8.40 (2H, d, J=7Hz) 

Example 51 

8- (2/ 6-Dichiorophenyiacetylamino) -2-methylimidazo- 
[1, 2-a]pyridine 
mp : 180°C 

NMR (CDCI3, 6) : 2.45 (3H, s) , 4.26 (2H, s) , 6.70 (1H, 
t,. J=7.5Hz), 7.21 (1H, t, J=7.5Hz), 7.33 (1H, s), 

7.37 (2H, d, J=7.5Hz), 7.75 (1H, dd, J=7 . 5Hz and' 
1.5Hz), 8.07 (1H, dd, J=7 . 5Kz and 1.5Hz), 8.75 (1H, 
br s) 

Examnlp 57 

A mixture of 8-amino-2-methyiimidazo [1, 2-a]pyridine 
hydrochloride {734 mg) , 2, 5-dichlorobenzenesulf onyl chloride 
(1.23 g) and triethylamine (1.01 g) in dichloromethane (14 
mi) was stirred at ambient temperature overnight. The 
mixture was washed with water and aqueous saturated sodium 
bicarbonate, dried over sodium sulfate and evaporated in 
vacuo. The crystalline residue was recrystallized from 
ethanol to give 8- (2, 5-dichlorober.zenesulf onylamino) -2- 
methyiimidazo [1, 2-aj pyridine (210 mg) . 
mp : 210-214°C 

NMR (CDCl 3, 6) : 2.42 (3H, s), 6.63 (1H, t, J=7.5Hz), 
7.09 ( IK, dd, J=7.5Hz and 1.5Hz), 7.29 (1H, s), 
7.33-7.44 (2H, m) , 7.70 (IK, dd, J=7.5Hz and 
1.5Hz), 8.17 (1H, d, J=1.5Kz) 
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Example SI 

A aixrure of 8-amino-2-methylimidazo [1, 2-a] pyridine 
hydrochloride (367 ag), 1, i ' -carbonyldiimidazoie (357 mg) and 
-ri e thy i amine (303 mg) in 1,4-dioxane (7 ml) was stirred at 
ambient temperature for 14 hours. 1, 1 '-Carbonyldiimidazoie 
(49 mg) was added to the mixture and after 1 hour, 2,6- 
dimethyipiperidine (283 mg) was added. The mixture was 
stirred at 60°C for 3 hours and diluted with a mixture of 
dichloromethane and ethanol . (8:2) . The solution was washed 
with brine, dried over sodium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography on 
silica gel zo give 8- (2, 6-dimethyipiperidin-l- 

yi)carbonyiamino-2-methylimidazo[l,2-a] pyridine (176 mg) . 
oil 

NMR (CDC1 3 , 6) : 1.38 (6H, d, J=7Hz), 1.49-1.88 (6H, 
m), 2.43 (3K, s) , 4.39-4.54 (2H, m) , S.70 (1H, t, 
J=8Hz), 7.30 (IK, s), 7.66 (1H, d, J=8Hz), 7.91 
(IE, d, J=8Hz) , 8.00 (IK, br si 

Example fid 

A mixture of 8-amino-2-trifluoromethylimidazo- 
ii, 2-a} pyridine (1.0 g) and 2, 6-dichlorophenyl isocyanate 
(940 mg) in dichloromethane (20 ml) was stirred at ambient 
temperature overnight. The separated solid was collected and 
washed with dichloromethane and hexane to give 8- [3- (2,6- 
dichlcrophenyl) ureido 1 -2-trif luoromethylimidazo [1, 2-aj - 
pyridine (1.32 g) . The second crop was obtained from the 
mother liquid (0.43 g) . 
mp : 204-205°C 

NMR (DMS0-d 6 , 6) : 7.02 (1H, t, J=7.5Hz), 7.36 (1H, t, 
J=7.5Hz), 7.58 (2H, d, J=7.5Hz), 7.99 (1H, d, 
J=7.5Hz), 8.23 (1H, d, J=7.5Hz), 8.60 (1H, s) , 9.29 
(1H, s), 9.49 (1H, s) 

The following compound was obtained according to a 
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similar manner to that of Example 2 . 
Example 55 

8- (2, 6-Dichlorobenzoylamino) -2-methylimidazo- 
5 [ 1, 2-a]pyrazine 

NHR <CDC1 3 , 5) : 2.30 (3H, s) , 6.74 (1H, d, J=6Hz) , 

6.90 (1H, s), 7.23-7.35 (3K, m) , 7.62 (1H, d, 
J=6Hz) , 8.83 (1H, 5) 
ESI-MASS (M + +l) : 321 

10 

A mixture of 8- (2, 6-dichlorobenzoylamino) -2- 
methylimidazo [1, 2-a j pyridine (296 mg) , 4-pyridinecarbaldehyde 
(856 mg) and cone, hydrochloric acid (1.6 ml) in acetic acid 
15 (8 ml) was stirred at 100°C for 1 day. The reaction mixture 
was cooled and evaporated in vacuo. To the residue was added 
aqueous saturated sodium bicarbonate and the separated oil 
was extracted with ethyl acetate. The extract was washed 
with brine, dried over sodium sulfate and evaporated in 
20 vacuo. The residue was purified by column chromatography on 
silica gel. The less polar fractions were combined and 
evaporated in vacuo. The residue was crystallized from 
diethyl ether to give 8- (2, 6-dichlorobenzoylamino) -2-methyl- 
3 ~ (pyridin-4-yl) carbonylimidazo [i, 2-a)pyridine (230 mg) . 
25 mp : 234-236°C 

NMR {DMSO-d 6 , 6) : 2.40 (3H, s) , 7.32 (1H, t, J=7Hz) , 
7.45-7.55 <3H, m) , 7.64 (2H, d, J=6Hz), 8.47 (IK, 
d, J=7Hz), 8.80 (2H, d, J=6Hz) , 9.28 (IK, d, J=7Hz) 

30 The more polar fractions were combined and evaporated in 

vacuo. The residue was dissolved in methanolic hydrogen 
chloride and the solution was evaporated in vacuo. The 
residue was crystallized from diethyl ether to give 8- (2, 6- 
dichlorobenzoyl amino) -3-hydroxy (pyridin-4-yl) methyl -2- 

35 methylimidazo [i, 2-a]pyridine dihydrochloride (80 mg) . 
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mp : 209-212°C 

NMR (DMSO-dg, 5) : 6,68 (1H, s) , 7.33 <1H, t, J=7Hz) , 
7.50-7.60 (3H, m) , 8.02 (2H, d, J=6Hz), 8.27 (1H, 
d, J=7Hz) / 8.60 (1H, d, J=7Hz), 8.85 (2H, d, 
j=6Hz>, 11.65 (1H, s) 

The following compound was obtained according to a 
similar manner to that of Examoi^ 56 . 

Example 57 

8-12, 6-Dichlorobenzoylamino) -3-hydroxy (pyridin-4- 
yl } methyi-2-trifluoromethylimidazo [ 1 , 2-a ] pyridine 
dihydrochloride 

mp : -230°C 

NMR (DMSO-d 6 , 5) : 6.66 (1H, s), 7.07 (1H, t, J=7Hz) , 
7.45-7.60 (3H, m) , 7.85 (2K, d, J«6Hz) , 8.12 (1H, 
d, j=7Hz), 8.27 (IK, d, J=7Hz) , 8.79 (2H, d, 
J=6Hz) 

Examnlg 58 

A mixture of 8- (2, 6-dichiorobenzoylamino) -2- 
methylimidazotl/ 2-a j pyridine (1.5 g) , 37% formalin (5 ml) and 
cone, hydrochloric acid (2.7 ml) in acetic acid (22 ml) was 
stirred at 85°C for 5 hours. The mixture was evaporated in 
vacuo and toluene (20 ml) was added to the mixture. The 
mixture was evaporated in vacuo and to the mixture was added 
aqueous saturated sodium bicarbonate. The separated oil was 
extracted with a mixture of dichiorome thane and ethanol 
(8:2). The extract was washed with brine, dried over sodium 
sulfate and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel. The obtained oil was 
crystallized from ethyl acetate and recrystallized from 
ethanol to give 8- (~2, 6-dichiorobenzoylamino) -3-hydroxymethyl- 
2-methylimidazo [1, 2-a]pyridine (1.27 g) . 
mp : >250 e C 
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NMR (CDC1 3 :CD 3 0D « 9:1, 5) : 2.4t> (3H, s) , 4.88 (2H, 
s), 6.93 (IK, t, J=7Hz), 7.30-7.45 (3H, a) , 8.03 
(1H, ci, J=7Hz), 8.42 (1H, a, J=7Hz) 

5 The following compounds ( Examples 59 to 60 ) were 

obtained according to a similar manner to that of Example 58 . 

Example 59 

8- (2-Chloro-6-methylbenzoylamino) -3-hydroxymethyl-2- 
10 trif iuoromethylimidazo [1, 2-alpyridine 
mp : 204-206°C 

NMR (CDC1 3/ 5) : 2.29 (1H, t, J=7Hz) , 2.40 (3H, s) , 

5.09 (2H, d, J=7Hz), 7.04 (1H, t, J=7Hz) , 7.15 (1H, 
m)_, 7.20-7.30 (2H, m) , 8.08 (1H, d, J=7Hz) , 8.57 
15 (1H, d, J=7Hz), 8.78 UH, br s> 

Sxample $o 

8- (2, 6-Dichlorobenzoylamino) -3-N,N- 
dimethylaminomethylimidazo [ 1 , 2-a ] pyridine 
20 NMR (CDC1 3 , 5) : 2.25 (6H, s), 3.70 (2H, s) , 6.90 (1H, 

t, J=8Hz), 7.29-7.40 (4H, m) , 8.10 (1H, d, J=8Hz) , 
8.38 (1H, d, J=8Hz), 8.87 (1H, m) 

Example $1 

25 A mixrure of 8- (2, 6-dichlcrober.zoyl amino ) -2- (1, 1- 

dimethylethyl) imidazo [1, 2-a]pyridine (181 mg) and 
N-bromosuccinimide (89 mg) in a mixture of ethanoi (2 mi) and 
terrahydrofuran (2 ml) was stirred at ambient temperature for 
1 hour. The reaction mixture was partitioned between 

30 dichloromethane and aqueous saturated sodium bicarbonate. 

The organic layer was separated, dried over sodium sulfate 
and evaporated in vacuo. The obtained oil was crystallized 
from a mixture of diethyl ether and hexane to give 3-bromo-8- 
(2, 6-dichlcrobenzoylamino) -2- (1, 1-dimethylethyl ) imidazo- 

35 [1, 2-a]pyridine (190 mg) . 
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mp : I63-i65°C 

NMR (CDCi 3 , 6) : 1.49 (9H, m) , 6.98 (IH, t, J=7Hz) , 

7.30-7.45 (3K, m) , 7.90 (1H, d, J=7Hz) , 8.35 (iH, 
d, J=7Hz), 8.77 (IH, br s) 

The following compounds ! Examp]s.c 6? to S_3) were 
obtained according to a similar manner to that of Example 61 . 

Example 6? 

3-Bromo-8- (2, 6-dichlorobenzoylamino) -2- (2,2- 
dimethylpropyl) imidazo [1, 2-al pyridine 
mp : 14 6-149°C 

NMR (CDC1 3/ 6) : 1.00 (9H, s) , 2.65 (2H, s) , 6.97 (1H, 
t, J=7Hz), 7.30-7.45 (3H, a) , 7.88 (1H, d, J=7Hz), 
8.40 (IH, d, J=7Hz), 8.79 (IH, br s) 



ExamnlP 63 

3-Bromo-8- (2, 6-dichlorobenzoylamino) -2- 
methylimidazo [ 1 , 2-a ] pyridine 
20 mp : 236-239°C 

NMR (DMSO-d 6 , 5) : 2.38 (3H, s), 7.08 (IK, t, 

J=7.5Hz), 7.43-7.58 (3K, m) , 8.08 (IH, d, J=7.5Hz), 
8.18 (IH, d, J=7.5Hz) 



25 Example 64 

3-Bromo-8- (2-chlorobenzoylamino) -2-methylimidazo- 
[i, 2- a] pyridine 

mp : 166-I69°C 

NMR (DMSO-d 6 , 5) : 2.37 (3H, s), 7.08 (IH, t, 
30 J=7.5Hz), 7.40-7.66 (4H, m) , 8.08 (2H, d, J=7.5Kz) 

Exair.plP 65 

3-3enzoyIamir.c-3-bromo-2 -methyl imidazo [1, 2-a] pyridine 
mp : 147-148°C 
3= NMR (DMSO-d 6 , 6) : 2.39 (3H, s) , 7.08 (IH, t, 
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J=7.5Hz), 7.53-7.70 (3H, n) , 7.95-8.14 (4H, m) , 
9.97 (1H, br s) 

Example 66 

5 3-3romo-2-methyi-8- (2-merhyibenzoylamino) irr.idazo- 

[1, 2-a]pyridine 

mp : 146-150°C 

NMR (CDCI3, 5) : 2.41 (3H, s) , 2.53 (3H, s), 6.94 (IK, 
Z, J=7.5Hz), 7.25-7.45 (3K, m), 7.60 (1H, dd, 
i° J=1.5Hz and 7.5Hz), 7.81 (1H, dd, J=1.5Hz and 

7.5Hz), 8.35 (1H, dd, J=1.5Hz and 7.5Hz), 8.79 (1H, 
br s ) 

Example 67 

15 8- (3iphenyl-2-yl ) carbonylamino-3-bromo-2- 

methyiimidazo [ 1 , 2-a] pyridine 
mp : 138-140 e C 

NMR (CDCI3, 6) : 2.36 (3E, s) , 6.85 (1H, t, J=7.5Hz), 
7.21-7.60 (8K, m) , 7.70-7.81 (2H, m) , 8.20 (1H, d, 
20 J=7.5Hz), 8.47 (IK, br s) 

ExamplP 68 

3-3romo-8- (2-methoxybenzoylamino) -2-methylimidazo- 
[1, 2-a] pyridine 
25 mp : 158-160°C 

NMR (CDCI3, 6) : 2.49 (3H, s) , 4.21 (3H, s) , 6.90 (1H, 
t, J=7.5Hz), 7.06-7.20 (2H, m) , 7.54 (1H, td, 
J=7.5Kz and 1.5Hz), 7.79 (IK, dd, J=1.5Hz and 
7.5Kz), 8.29-8.40 (2H, m) 

30 

Sxamde $9 

3 -Br 0^.0- 8- (2, 6-dimethylbenzoylasiir.o) -2- 
methyiimidazo [1 , 2-a}pyridine 
ir.p : 120-i23°C 

35 NMR (CDCI3, 6) : 2.38 (6H, si, 2.42 (3K, s), 6.96 (1H, 



WO 96/34866 



PCT/JP96/01103 



10 



- 98 - 

t, J=7.5H2) / 7.07 (2H, d, J=7.5Hz), 7.21 (1H, d, 
J=7.5Hz) / 7.83 (1H, dd, J=7.5Hz and 1.5Hz), 8.43 
(1H, dd, J=7.5Hz and 1.5Hz), 8.60 (IE, br s) 

Example 7r, 

3-Eromo-8- (2, 6-dif luorobenzoylamino) -2- 
mechylimidazo [1 , 2-alpyridine 
mp : 224-227°C 

NMR (CDC1 3 , 5) : 2.43 (3K, s), 6.91-7.06 (3H, m) , 7.44 
(1H, m) , 7.82 (IK, dd, J=7 . 5Hz and 1.5Hz), 8.38 
(1H, dd, J=7.5Hz and 1.5Ez), 9.05 (1H, br s) 



3-Bromo-8- (2, 6-dichloro-3-Eiethoxybenzoylamino) -2- 
15 methylimidazo [1, 2-aJ pyridine 
mp : 229-230*C 

NMR {DMSO-d 6/ 5) : 2.37 (3H, s) , 3.91 (3H, s) , 7.08 

(1H, t, J=7.5Hz), 7.25 (1H, d, J=7.5Hz), 7.48 (1H, 
d, J=7.5Hz), 8.08 (1H, d, J=7.5Hz), 8.17 (1H, d, 
20 J-7.5HZ) 

Example 17 

3-3romo-8- (2, 6-dichloro-3-nitrobenzoylamino) -2- 
methylimidazo [1, 2-a] pyridine 
25 mp : 247-248°C (dec.) 

NMR (CDCi 3 :CD 3 OD = 20:1, 5) : 2.40 (3H, s) , 7.03 (1H, 
r, J=7.5Hz), 7.61 (1H, d, J=7.5Hz), 7.92 (1H, dd, 
J=7.5Hz and 1.5Hz), 7.98 (1H, d, J=7.5Hz), 8.44 
(1H, dd, J=7.5Kz and 1.5Hz) 

30 

ExamnlP 73 

3-3romo-9- (2, 6-dichlorobenzoyl amino) -2- 
trif luoromethylimidazo [1, 2-ajpyridine 

mp : 186-188°C 

35 NMR (CDCI3, 6) : 7.13 (1H, t, J=7.5Hz), 7.33-7.45 (3H, 
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a) , 7.99 (1H, cid, J=7.5Hz and"i.5Hz), 8.58 (1H, dd, 
J=7.5Hz and 1.5Hz), 8.72 (1H, br s) 

Example 74 

5 3-Broao-8- (2, 4-dichlorobenzoylamino) -2- 

crif luoromethyliirtidazo [1, 2-alpyridine 
mp : 162-164°C 

NMR (CDC1 3 , 5) : 7.11 (IK, t, J=7.5Hz), 7.40 (IK, dd, 
J=7.5Hz and 1.5Hz), 7.52 (IK, d, J=1.5Hz), 7.75 
10 !1H, d, J=7.5Hz), 7.97 (1H, dd, J=7 . 5Kz and 1.5Hz), 

8.49 (1H, d, J=7.5Hz), 9.21 (1H, br s) 

Examnlg 7 5 

3-Brcmo.-8- (2, 6-dichlorobenzoylamino) -2-ethylimidazo- 
15 [1, 2 -a] pyridine 

mp : 226-228°C 

NMR (CDC1 3 , 6) : 1.29 (3K, t, J=7.5Hz), 2.77 (2H, q, 

J=7.5Hz), 6.96 (1H, t, J=7.5Hz), 7.29-7.41 (3H, m) , 
7.85 (1H, dd, J=7.5Hz and 1.5Hz), 8.41 (1H, dd, 
20 J=7.5Hz and 1.5Hz), 8.79 (1H, br s) 



Example 76 

3-Bromo-8- (2, 6-dichlorobenzoyiamino) imidazo- 
[1, 2-a] pyridine 
25 mp : 200-203°C 

NMR (CDCI3, 6) : 7.40 (1H, t, J=7Hz) , 7.25-7.35 (3H, 

m) , 7.47 (1H, s), 7.91 (IK, d, J=7Hz) , 8.45 <1H, d, 
J=7Hz), 9.1C (1H, br s) 



30 ExamolP 77 

3-Bromo-8- (2, 6-dichlorobenzcylamino) -2- 
phenylimidazo [1, 2-a j pyridine 
mp : 210-211°C 

NMR (CDC1 3 , 6) : 7.02 (1H, t, J=7Hz) , 7.30-7.50 <6H, 
35 m) , 7.96 (1H, d, J=7Hz) , 8.07 (2H, d, J=7Hz) , 8.48 
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(iH, d, J=7Hz), 9.10 (1H, br s) 

Example 7R 

3-3romo-8- (2, 6-di chlorobenzoylami.no ) -2- 
ethoxycarbonylimidazo [1, 2-a]pyridine 

mp : 249-250°C 

NMR (CDC1 3 , 5) : 1.45 (3H, z, J=7.5Hz), 4.50 (2H, q, 

J=7.5Hz), 7.11 (IK, z, J=7.5Hz), 7.33-7.45 (3K, m> , 
8.00 (IK, d, J=7.5Hz), 8.58 (1H, dd, J=7.5Hz and 
1 .5Hz) , 8.90 (1H, br s) 

Example 7q 

3-3rcmo- 2 -methyl- 8-phenyigiyoxyloylaminoimidazo- 
[1, 2-a] pyridine 

mp : 162-163 e C 

NMR (CDC1 3 , 6) : 2.4S (3H, s) , 6.93 (1H, z, J=7Hz), 

7.53 (2H, Z, J=7Hz), 7.68 (IK, t, J=7Hz) , 7.85 (IK, 
d, J=7Hz), 8.27 (IK, d, J=7Hz) , 8.41 (2H, d, 
J=7Hz) , 10.00 (IK, br s) 

Example 30 

3-3romo-8- (2, 5-dichlorobenzenesulf onylamino) -2- 
merhylimidazo [1, 2-a] pyridine 
mp : 194-198 e C 

Example 81 

3-3romo-8- [3- (2, 6-dichiorophenyl ) ureido] -2- 
trif luoromethylimidazo [1, 2-a] pyridine 
mp : 226-228°C 

NMR (DMSO-d 6 , 5) : 7.19 (IK, z, J=7.5Kz), 7.47 (IK, z,. 
J=7.5Hz), 7.58 (2H, d, J=7.5Hz), 8.06-8.15 (2H, m) , 
9.31 (IK, s), 9.45 (IK, s) 

Example 8? 

3-3romo-8- (2, 6-dichlorophenyiacetylamino) -2- 
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merhyiimiaazo [ 1 , 2-a] pyridine 
mp : 185-18 6'C 

NMR (CDC1 3/ 6) : 2.47 (3H, s), 4 . 28 (2H, s) , 6.86 (IK, 
r, J=7.5Hz), 7.22 (IH, t,J=7.5Hz), 7.39 (2H, d, 
5 J=7.5Hz), 7.78 (IH, dd, J-1.5Hz and 7.5Hz), 8.18 

(1H, dd, J=i.5Hz and 7.5Hz), 8.8 6 (IH, br s) 

ExamolP 83 

3-3romo-2-methyl-8- (i-naphthoyl amino) intidazo- 
10 [1, 2-a] pyridine 

mp : 179-180°C 

NMR (CDC1 3 , 5) : 2.40 (3H, s) , 6.59 (IH, Z, J=8Hz) , 

7.50-7.63 (3H, n) , 7.79-7.96 (3H, m) , 8.00 (IH, d, 
J=8Hz), 8.44 (2H, t, J=8Hz) , 9.00 (IH, br s) 

15 

Examp]f> 84 

3-3rorr.o-2-methyl-8- (2,4, 6-tribromobenzoyiamino) - 
imidazo [ 1 , 2-a] pyridine 
zip : 192-195 ,, C 

20 NMR (CDCI3, 6) : 2.45 (3H, s) , 6.96 (IH, Z, J=8Hz) , 

7.78 (2K, s), 7.85 (IH, d, J=8Hz), 8.38 (IH, d, 
J=8Hz) , 8 . 66 (IH, br s) 

Example 8 5 

25 3-Brorp.o-8- (2, 6-dichlorocinnamoylamino ) -2- 

methyl imidazo [ 1 , 2-a] pyridine 
zip : 219-221 3 C 

NMR (CDCI3, 5) : 2.48 (3H, s), 6.91 (IH, d, J=15Hz) , 
6.94 (IH, t, J=8Hz), 7.20 (IH, in), 7.39 (2H, d, 
30 J=8Hz), 7.81 (IH, d, J=8Hz) , 7.95 (IH, d, J-15HZ) , 

8.39 (IH, d, J=8Hz>, 8.74 (IH, br s) 

Exampif; 86 

3-Bromo-8- (2, 5-dichlorober.zcylamino) -2- 
35 ~ie why 1 imidazo [1, 2-a] pyridine 
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mp : 200-201 . 5'C 

NMR (CDC1 3 , 5) : 2.43 (3K, s) , 6.94 (1H, t, J=8Hz) , 
7.41 (2H, s), 7.73 (1H, s) , 7.83 (1H, d, J=8Hz) , 
8.32 (1H, d, J=8Hz), 9.08 (1H, br s) 

Ex amp] 87 

9- [3, 5-3is (1, l-dimethylethyl) benzoylamino j -3-bromo-2- 
methylimidazo [1, 2-a j pyridine 
nip : 121°C 

NMR (CDC1 3> 6) : 1.40 (18H, s), 2.47 (3H, s), 6.94 

(1H, r, J=8Hz), 7.64 (1H, s), 7.78-7.84 (3H, m) , 
8.34 (1H, d, J=8Hz), 9.19 (1H, br s) 

ExamnlP Rft 

15 3-Bromo-8- (3-butcxy-2, 6-dichlorobenzoyl amino) -2- 

iaethyiimidazo [1, 2-a J pyridine 
mp : 144-146'C 

NMR (CDC1 3 , 5) : 1.00 (3H, t, J=6Hz), 1.43-1.60 (2H, 
tci), 1.83 (2H, quint. , J=6Hz) , 2.42 (3H, s), 4.07 
20 <2H, t, J=6Hz), 6.90-7.00 (2H, m) , 7.30 (1H, d, 

J=8Hz), 7.83 (1H, d, J=8Hz), 8.41 (1H, d, J=8Hz) , 
8.66 <1H, br s) 

Example 9 9 

25 3-3romo-8- (2, 6-dimethoxybenzoylamino) -2- 

methyiimidazc [1 , 2-a j pyridine 
mp : 223°C (dec.) 

NMR (CDCi 3 , 5) : 2.42 (3H, s) , 3.82 (6H, s) , 6.59 (2H, 
d, J=8Hz), 6.93 (1H, z, J=8Hz) , 7.34 (1H, z, 
J=8Hz), 7.79 ( IK, d, J=8Hz), 8.48 (1H, d, J=8Hz), 
8.76. (IK, br s) 



30 



Example 9° 

3-Bromc-8- (2, 6-dimethyipiperidin-l-yl) carbonyiamino-2- 
35 methyl imidazo [1, 2-a]pyridine 
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NMR (CDCI3, 5) : 1.37 (6H, d, J=7Hz), 1.50-1.87 (6H, 
m), 2.43 (3K, s) , 4.38-4.53 (2H, m) , 6.34 (1H, z, 
J=8Hz), 7.66 (IK, d, J=8Hz), 7.93 (IK, br s) , 8.00 
(1H, d, J=8Hz) 

"xampls 91 

3-Chloro-8- (2, 6-dichlorobenzoylamino) -2- 
methylimidazo [1, 2-a] pyridine 
mp : 212-214 C C 

NMR (DMS0-d 6 , 5) : 2.37 (3K, s) , 7.08 (1H, t, 

J=7.5Hz), 7.42-7.55 (3K, m) , 8.09 (1H, dd, J=l . 5Hz 
and 7.5Hz), 8.18 (1H, dd, J=1.5Hz and 7.5Hz) 

Example 92 

3-Chloro-8- (2, 6-dichlorobenzoylamino) -2- 
trifluoromethylimidazo [1, 2-a]pyridine 

mp : 209-213°C 

NMR (CDCI3, 5) : 7.14 (1H, t, J=7.5Hz), 7.33-7.45 (3H, 
m) , 7.94 (IK, dd, J=7 . 5Hz and 1.5Hz), 8.57 (1H, dd, 
J=7.5Hz and 1.5Hz), 8.69 (1H, br s) 

Example 93 

3-Bromo-8- (2, 6-dichiorobenzoylamino) -2- 
methylimidazo [1, 2-a]pyrazine 

mp : 183-185°C 

NMR (CDC1 3/ 6) : 2.29 (3K, s), 6.80 (1H, d, J=7Hz) , 

7.23-7.35 (3H, m) , 7.70 (1H, d, J=7Hz) , 8.80 (1H, 
s) 

Example 94 

To a solution of 8- (2, 6-dichlorobenzoylamino) -2- 
methylimidazo i 1,2-a] pyridine (300 mg) and pyridine (741 mg) 
in dichioromethane (3 ml) was added methyl chlorof ormate 
(0.36 ml). The solution was stirred at ambient temperature 
overnight and evaporated in vacuo. The crystalline residue 
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was triturated with ethanol to give 8- (2, 6-dichiorobenzoyl- 
amino)-3- (2, 4-dihydro-l-methoxycarbonylpyridin-4-yl ) -2- 
methyiimidazcfl,2-ai pyridine (427 mg) . 
mp : 209-211°C (dec.) 
5 NMR (CDC1 3/ 6) : 2.4C (3H, s), 3.90 <3E, s) , 4.73-4.90 

C3H, m), 6.80 <1H, t, J=8Hz) , 6.92-7.15 (2H, m) , 
7.30-7.40 (3H, m) , 7.90 <1H, d, J=8Hz) , 8.36 (1 H/ 
d, J=8Hz), 8.75 (1H, m) 

10 Example 

Fuming nitric acid (6 drops) was added dropwise ro a 
mixture of 8- (2 , 6-dichlorobenzoyl amino) -2-methyiimidazo- 
[1,2-ajpyridine (320 mg) in sulfuric acid (1.5 ml) over the 
period of 30 minutes with ice. cooling. The mixture was 
poured into cold water and made alkaline with aqueous 
saturated sodium bicarbonate to give a crude solid. The 
obtained solid was partitioned between ethyl acetate and 
aqueous saturated sodium bicarbonate. The separated organic 
layer was dried over sodium sulfate and evaporated in vacuo. 
The residue was purified by column chromatography on silica 
gel and the obtained solid was triturated with diethyl ether 
to give 8- (2, 6-dichlorobenzoylamino) -2-methyl-3- 
nitroimidazo[l,2-a]pyridine (128 mg) . 
mp : 261-263°C (dec.) 
25 NMR (CDCi 3/ 5) : 2.82 <3H, s) , 7.21-7.30 (1H, a). 

7.33-7.44 (3H, m) , 8.73-8.80 (2H, m) , 9.15 (IK, d, 
J=8Hz) 



15 



20 



30 



A mixture of 3-bromo-6- (2 , 6-dichlorobenzcylamino-2- 
trifluoromethylimidazo[i,2-a] pyridine (300 mg) , 
2- (tributylstannyl) pyridine (342 mg) and 

tetrakis(triphenylphosphine) palladium (15 mg) in 1,4-dioxane 
(6 ml) was. refluxed for 18 hours. The mixture was evaporated 
35 in vacuo and the residue was purified by column 
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chromatography on silica gel. The obtained oil was 
crystallized from ethanol and rhe crystalline was dissolved 
in methanoiic hydrogen chloride. The solution was evaporated 
in vacuo and the residue was crystallized from ethanol to 
give 8- (2, 6-dichlorcbenzoylamino) -3- (pyridin-2-yl ) -2- 
trifluoromethylimidazo[l,2-aj pyridine hydrochloride (65 mg) . 
sap : 206-208°C 

NMR (DMSO-d 6 , 6) : 7.17 (1H, J=8Hz) , 7.49-7.63 (4H, 
m) , 7.75 (1H, d, J=8Hz>, 8.10 (IK, t, J=8Hz) , 8.35 
(1H, d, J=8Hz), 8.42 (iH, d, J=8Hz) , 8.87 (1H, m) 

The following compounds ( Examples 97 to £9.) were 
obrained according to a similar manner to that of Example 96 . 

Example 97 

8- (2, 6-Dichlorobenzoylamino) -3- (pyridin-3-yl ) -2- 
trifluoromethylimidazo [1, 2-a]pyridine 
mp : 217-219°C 

NMR (CDC1 3/ 6) : 7.00 (IH, t, J=8Hz) , 7.35-7.45 (3H, 
m), 7.53 (IH, m), 7.70 (IH, d, J=8Hz) , 7.83 (iH, 
m), 8.58 (1H, d, J=8Hz) , 8.72-8.82 (3H, m) 

Example 98 

3- ( 3-Aminophenyi ) -8- (2, 6-dichlorobenzoylamir.o) -2- 
trifiuoromethylimidazo [1, 2-aj pyridine 
mp : 204-206 e C 

NMR (CDC1 3 , 5) : 3.86 (2H, br s) , 6.75 (IH, m) , 6.84 

(2H, d, J=8Hz), 6.92 (IH, t, J=8Hz), 7.30-7.43 (4H, 
m) , 7.79 (IK, d, J=8Hz), 8.51 (IH, d, J=8Hz) , 8.80 
(IH, br s) 

Example 99 

8- (2, 6-Dichlorobenzoylamino) -3- (furan-3-yl) -2- 
trif luoromethylimidazo [1, 2- a] pyridine 
mp : 206-207°C 
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NMR (CDC1 3/ 6) : 6.63 (1H, s) , 6.99 (1H, t, J=8Hz) , 

7.32-7.43 (3H, m) , 7.66 (1H, s) , 7.73 (1H, s) , 7.84 
(1H, d, J=8Hz) / 8.52 (1H, d, J=8Hz) , 8.74 (1H, br 
S) 

Example 100 

A mixture of 8- (2, 6-dichlorobenzoylamino) -3- 
hydroxymethyl-2-trif luoromethylimidazo [1, 2-a] pyridine (200 
mg) , triethylamine (100 mg) and methanesulf onyl chloride (68 
mg) in 1, 2-dichloroethane (2 ml) was stirred at ambient 
temperature for 1 hour to give 8- (2, 6-dichlorobenzoylamino) - 
3-methylsulfonyloxymethyl-2-trif luoromethylimidazo [1,2-a]- 
pyridine as the crude product. To the crude product was 
added dimethylamine hydrochloride (44 mg) and the mixture was 
refluxed overnight. The mixture was diluted with 
dichloromethane, washed with brine, dried over sodium sulfate 
and evaporated in vacuo. The residue was purified by column 
chromatography on silica gel and the obtained oil was 
crystallized from diisopropyl ether to give 8- (2, 6- 
dichlorobenzoylamino) -3-dimethylaminomethyl-2- 
trifluoromethylimidazo[l,2-a]pyridine (146 mg) . 

mp : 190-193°C 

NMR (CDC1 3 , 6) : 2.25 (6H, s) , 3.84 <2H, s) , 6.98 (1H, 
t, J=8Hz), 7.31-7.43 (3H, m) , 8.17 (1H, d, J=8Hz) , 
8.52 (1H, d, J=8Hz), 8.69 (1H, s) 

The following compounds { Example im to 121 ) were 
obtained according to a similar manner to that of Example 
100 . 

Example 101 

8- (2, 6-Dichlorobenzoylamino) -3- ( imidazol-l-yl ) methyl-2- 
methylimidazo [ 1 , 2-a] pyridine 
mp : 244-245°C (dec.) 

NMR (DMSO-d 6 , 5) : 2.47 (3H, s) , 5.73 (2H, s) , 6.22 
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(1H, m), 6.95 (IK, z, J=8Hz), 7.41 (IK, it.) , 7.46- 
7.54 (3K, m), 7.85 (1H, m) , 8.10 (IK, d, J=8Hz) , 
8.30 (1H, d, J=8Kz) 

Exgmp3f 10? 

3- [2- (tert-Butoxycarbonyl) hydra z inome thyl ] -8- (2,6- 

dichlcrobenzoylair.ino)-2-meT:hyliniidazo[l,2-a]pyridine 
sip : 229-230°C 

NMR (CDC1 3 , 5) : 1.49 (9K, s) , 2.38 (3K, s), 4.02 (IK, 
it.), 4.20-4 .26 (2H, m), 6.80 (1H, t, J=8Kz), 7.07 
(IK, m), 7.31-7.40 (3H, m) , 7.95 (IK, d, J=8Hz), 
8.19 (IK, m), 9.00 (1H, m) 

8- (2, 6-Dichlorobenzoylamino) -3- (morpholin-4-yl)methyl-2- 
trifiuoromethylimidazo[l,2-a] pyridine 
mp : 173-174'C 

NMR (CDCI3, 5) : 2.50 (4H, t, J=6Hz), 3.69 (4H, t, 

J=6Hz), 3.93 (2K, s) , 7.01 (IK, t, J=8Hz) , 7.32- 
7.44 (3K, m), 8.18 (1H, d, J=8Hz), 8.55 (IK, d, 
J=8Hz), 8.74 (IK, s) 

ExamniP 1 Q4 

3- (2, 6-Dichlorobenzoylair.ino) -2-methyl-3- [ (4- 
phenylimidazol-l-yl ) methyl ] imidazo r 1 , 2-a]pyridine 
mp : 246-248°C (dec.) 

NMR (CDCI3, 5) : 5.42 (2K, s) , 6.87 (1 H , -, J=8Hz), 

7.08 (1H, s), 7.20-7.28 (1H, m) , 7.30-7.41 (4H, m) , 
7.53 (IK, d, J=8Hz), 7.58 (IK, s), 7.71 (2H, d, 
J=8Hz), 8.42 (IK d, J=8Hz), 8.70 (IK, m) 

and 

8- (2, 6-Dichlorobenzoylamino) -2-methyl-3- [ (5- 
phenyiimidazoi- 1-yl ) methyl ] imidazo f 1 , 2- a ] pyridine 
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mp : 146-148°C 

NMR (CDCI3, 5) : 5.37 (2H, s) , 6.75 [1H, t, J=8Hz) , 

7.12 (1H, s), 7.16 (1H, d, J=8Hz), 7.30-7.51 (8H, 
m), 8.37 (1H, d, J=8Hz), 8.64 (1H, m) 

ExaTiml^ IPS 

8- (2, 6-Dichlorobenzoyl amino) -3- (piperidin-l-yl)methyl-2- 
trif luoromethylimidazo [1, 2-a] pyridine dihydrochloride 
mp : 236-243°C 

NMR (DMSO-dg, 6) : 1.30-1.90 (6H, m) , 3.00-3.16 

(2H, m), 3.46-3.61 (2H, m) , 4.81 (2H, s) , 7.28 (1H, 
t, J=8Hz), 7.47-7.59 (3H, m) , 8.40 (1H, d, J=8Hz) , 
8.77 (1H, d, J=8Hz) 

ExanmlP 106 

3- [Bis (2-methoxyethyl) ] aminomethyl-8- (2, 6- 

dichlorobenzoylamino)-2-trifluoromethylimidazotl, 2-a] pyridine 
dihydrochloride (amorphous) 

NMR (CDCI3, 6) : 3.20-3.65 (4H, m) , 3.40 (6H, s), 

3.80-4.08 (4H, m) , 4.97 (2H, s) , 7.25 (1H, br s) , 

7.32-7.44 (3H, m) , 8.67 (1H, d, J=8Hz) , 8.71 (1H, 

S) , 9.09 (1H, br s) 

Example 107 

8- (2, 6-Dichlorobenzoylamino)-3- (pyrrolidin-l-yl ) methyl - 
2-trif luoromethylimidazo [ 1 , 2-a] pyridine dihydrochloride 
mp : >250°C 

"NMR (DMSO-d 6 , 6) : 1.80-1.95 (2H, m) , 1.98-2.15 (2H, 

m), 3.05-3.25 (2H, m) , 3.48-3.72 (2H, m) , 4.97 (2H, 
d, J=7Hz) / 7.28 (1H, t, J=8Hz), 7.47-7.58 (3H, m) , 
8.40 (1H, d, J=8Hz), 8.77 (1H, d, J=8Hz) 

ExampIP 108 

8 ~ < 2 ' 6-Dichlorobenzoylamino) -3- [N-methyl-N- (pyridin-2- 
yl ) aminomethyl ] -2-trif luoromethylimidazo [ 1 , 2-a ] pyridine 



9S349SSA1 I > 



WO 96/34866 



PCT/JP96/01103 



- 109 - 

dihydrochloride 

mp : 155-1 65°C 

NMR (DMSO-dg, 5) : 2.90 (3H, s), 5."39 (2H, s) , 7.03 

(1H, t, J=8Hz), 7.20 (1H, t, J=8Hz), 7.39 (1H, m) , 

7.47-7.58 (3H, in), 8.03 (IK, t, J=8Hz) , 8.18 (1H, 
d, J=6HZ), 8.28 (1H, d, J=8Hz), 8.35 (1H, d, J=BHz) 



ExamnlP 109 

8- (2, 6-Dichlorobenzoyl amino) -3- [ (4- 
10 ethoxycarbonylpiperidin-l-yl) methyl] -2- 

trif luoromethylimidazo [1, 2-a]pyridine hydrochloride 
mp : 188°C 

ESI-MASS : 543 (M+H) + 



15 Example HQ 

8- (2, 6-Dichlorobenzoylamino) -3- (imidazol-l-yl)methyl-2- 
trif luoromethylimidazo [ 1 , 2-a] pyridine hydrochloride 
mp : >250°C 

NMR (DMSO-d 6 , 5) : 6.03 (2H, s) , 7.26 (1H, t, J=8Hz) , 
20 7.47-7.59 (3H, m) , 7.70 (2H, d, J=7Hz) , 8.39 (1H, 

d, J=8Hz), 8.56 (1H, d, J=8Hz) , 9.14 (1H, s) 



Example 111 

8- (2, 6-Dichlorobenzoylamino) -3- (2-methylimidazol-l- 
25 yl)methyl-2-trif luoromethylimidazo [1, 2-a] pyridine 
hydrochloride 

NMR (DMSO-d 6 , 5) : 2.73 (3H, s) , 5.90 (2H, s) , 7.23 
(1H, t, J=8Hz), 7.31 (1H, s), 7.48-7.59 (4H, m) , 
8.37 (1H, d, J=8Hz), 8.40 (1H, d, J=8Hz) 

30 

Example 112 

8- (2, 6-Dichlorobenzoylamino) -3- (1, 2, 4-triazol-l- 
yl ) methyl-2-trif luoromethylimidazo [ 1 , 2-a] pyridine 
hydrochloride ms> 
35 mp : 144-148 e C 
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NMR (DMSO-dg, 5) : 6.00 (2H, s) , 7.24 (iH, t, J=8H 2)/ 
7. 46-/. 57 (3H, m) , 7.98 (1H, s) , 8.33 (1H, d, 
J=8Hz), 8.60 (1H, d, J=8Hz), 8.81 (1H, s) 

Example 113 

8- (2, 6-Dichlorobenzoylamino) -3- (pyridin-3-yi ) oxymethyl- 
2-trif luoromethylimidazo [ 1 , 2-a j pyridine dihydrochloride 
mp : >250°C 

NMR (DMSO-dg, 6) : 5.44 (2H, s), 7.29 (1H, t, J=8Hz) , 
7.48-7.59 (3H, m) , 7.91 (IE, dd, J=8Hz and 2Hz), 
8.08 (1H, dd, J=8Hz and 2Hz) , 8.38-8.45 (2H, m) , 
8.53-8.60 (2H, m) 

Examnl a •) -| 4 

8- (2, 6-Dichlorobenzoylamino) -3- (N-ethylcarbamoyl) - 
oxymethyl-2-tri f luoromethylimidazo [ 1 , 2-a ] pyridine 
lap : 172-174°C 

NMR (CDCI3, 5) : 1.13 (3H, t, J=7Hz), 3.23 (2H, 

quint., J=7Hz), 4.72 (1H, br) , 5.55. (2H, s), 7.07 
(1H, t, J=8Hz), 7.30-7.45 (3H, m) , 8.19 (1H, d, 
J=8Hz), 8.57 (1H, d, J=8Hz), 8.76 (1H, br s) 



ExamnlP LL5. 

8- {2, 6-Dichlorobenzoylamino) -3- (N, N-dimethylamino) - 
25 methyl-2-trifluoromerhylisiidazofl, 2-a) pyridine 
dihydrochloride 

mp : >250"C 

NMR (DMSO-dg, 6) : 2.85 (6H, s) , 4.85 (2H, s) , 7.27 
(1H, t, J=8Hz), 7.45-7.58 (3K, m) , 8.40 (1H, d, 
J=8Hz), 8.75 (1H, d, J=8Hz) 



Sxanini p 11 

8- (2, 6-Dichlorobenzoylamino) -3- [N-methyl-N- (pyridin-3- 

yl)methyiamino]methyl-2-trifluoromethylimidazo[i,2-a)pyridine 
35 dihydrochloride 
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yl )methylamino ] methyl-2-trif luoromethylimidazo [1, 2-a] pyridine 
dihydrochloride 

mp : 160-173°C 

NMR (CD3OD, 6) : 2.58 (3H, s), 4.26 (2H, br s), 4.59 
5 (2H, br s), 7.26 (1H, t, J=8Hz) , 7.41-7.55 (3H, m) , 

8.01 (1H, t, J=8Hz), 8.49-8.53 (2H, m) , 8.61 (1H, 
d, J=8Hz) , 8.77 (1H, d, J=8Hz) , 8.90 (1H, s) 



Example 117 

10 3- (N-Cyclohexyl-N-methylamino) methyl- 8- (2, 6- 

dichlorobenzoylamino) -2-trif luoromethylimidazo [1, 2-a]pyridine 
hydrochloride 

mp : 219-223°C 

NMR (DMSO-d g/ 5) : 1.14-1.75 <6H, m) , 1.81-1.98 (2H, 
15 m) , 2.11-2.28 (2H, m) , 2.65 (3H, d, J=7Hz), 3.41- 

3.57 (1H, m) , 4.62-4.75 (1H, m) , 4.99-5.08 (1H, m) , 
7.29 (1H, t, J=8Hz) / 7.46-7.58 (3H, m) , 8.40 (1H, 
d, J=8Hz), 8.68 (1H, d, J=8Hz) 

20 Example 118 

8- (2, 6-Dichlorobenzoylamino) -3- [N-methyl-N- [2- (pyridin- 
2-yl) ethyl] amino ]methyl-2-trif luoromethylimidazo [1, 2-a] - 
pyridine dihydrochloride 

mp : 150-159°C 

25 NMR (DMSO-d g/ 6) : 2.81 (3H, s), 3.47 (2H, t, J=7Hz) , 

3.65 (2H, t, J=7Hz) / 4.88 (2H, s) , 7.25 (1H, t, 
J=8Hz), 7.48-7.72 (5H, m) , 8.12-8.20 (1H, m) , 8.39 
(1H, d, J=8Hz) / 8.61-8.70 (2H, m) 



30 Example 119 

8- (2, 6-Dichlorobenzoylamino) -3- [N- (2-methoxyethyl ) -N- 
methylamino]methyl-2-trif luoromethylimidazo II, 2-a] pyridine 
hydrochloride 

mp : 75-104'C 

35 NMR (DMS0-d 6 , 6) : 2.77 (3H, s) , 3.36 (3H, s) , 3.40- 
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(1H, d, J=8Hz), 8.64 (1H, d, J=8Hz) 
ExamnlP 1 ?Q 

6- (2, 6-Dichlcrobenzoyl amino) -3- (N-ethoxycarbonylmethyi- 

N-ir.ethyiairano)nethyI-2-trifluorom e thylimidazofi / 2-a)pyridine 
hydrochloride 

mp : 135-143°C 

NMR (DMSO-d 6/ 6) : 1.23 (3K, t, J=7Hz) , 2.62 (3H, br 

s), 4.19 (2K, q, J=7Kz), 4.50-4.77 (2K, br) , 4.80- 

S.20 (2K, br), 7.27 (IK, t, J=8Hz) , 7.45-7.58 (3H, 

m), 8.36 (IK, g, J=8Hz), 8.65 (1H, d, J=8Hz) 

£x amnio 1 ?i 

8- (2, 6-DichlorobeRzoylamino)-3- (imidazoi-l-yl ) methyi-2- 
trifiuoromethylimidazo[l,2-a] pyridine (100 mg) 
mp : 240-242°C 

NMR (CDC1 3 , 6) : 5.59 (2H, s), 6.90 (1H, s), 7.04 (1H, 
t, J=8Hz), 7.10 (IK, s), 7.33-7.44 (3K, m) , 7.59- 
7.64 (2H, m), e.59 (1H, d, J=8Hz) , 8.74 (1H, br s) 

The following compound was obtained according to a 
similar manner to that of Examn'.P f, 

[ 8- ( 2 , 6-Dichlorobenzoylamino i imidazo f 1 , 2-a ] pyridin-3- 
yl 3 methyl t rime thy! ammonium iodide 
mp : 211°C 

- NMR (DMS0-d 6 , 6) : 3.10 (9K, s) , 5.00 (2H, s), 7.16 
(1H, t, J=8Hz), 7.45-7.57 (3K, m) , 7.90 (1H, s) , 
8.27 (1H, d, J=8HZ), 8.65 (IK, d, J=8Hz) 
ESI-MASS : 318 (M + - (Me 5 N+I ) ) 

The following compounds (Sxamni^ i t o 12$) were 
obtained according to a similar manner to that of ExamnU ? 
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Example 122 

3-Carboxy-8- (2, 6-dichlorobenzoylamino) -2- 
methylimidazo [1, 2-a ] pyridine 
mp : 220-221"C 

NMR (DMSO-d 6 , 5) : 2.63 (3H, s>, 7.18 (1H, t, 

J=7.5Hz), 7.44-7.59 (3H, m) , 8.32 (1H, d, J-7.5HZ), 
9.09 (1H, d, J=7.5Hz) 

ExamnlP ] 74 

2-Carboxy-8- (2, 6-dichlorober.zoylamino) -3- 
methylimidazo [1, 2-a] pyridine 
mp : >250°C 

NMR (DMSO-d 6 , 6) : 2.75 (3H, s) , 7.05 (1H, t, J=8Hz), 
7.44-7.57 (3H, m) , 8.18 (2H, dd, J=3Hz and 8Hz) 

Example i?S 

Sodium 3-bromo-8- (2, 6-dichlorobenzoyl amino ) imidazo- 
[ 1 , 2-a] pyridin-2-carboxylate 
mp : >250°C 

NMR (DMSO-dg, 6) : 7.11 (1 H , t, J=7.5Hz), 7.45-7.60 
(3H, m) , 8.12-8.23 (2H, m) 

Examnl ^ 1 ? g 

A mixture of r 8- (2, 6-dichlorobenzoylamino) -2- 
methylimidazo [1, 2-a jpyridin-3-yl ] methyl trimethylammor.ium 
iodide (300 mg) and sodium cyanide (30 mg) in N,N- 
dimethylformamide (1.5 ml) was stirred at 90°C for 20 
minutes. The mixture was partitioned between ethyl acetate 
and water. The organic layer was separated, dried over 
sodium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography. on silica gel and the 
obtained solid was triturated with diethyl ether to give 3- 
cyanomethyl-8- (2, 6-dichlorobenzoylamino) -2-methylimidazo- 
[1/ 2-a]pyridine (111 mg) . 

mp : 251-255°C 
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NMR (CDCI3, 5) : 2.44 (3K, s) , 3.98 (2H, s), 7.00 (1 H/ 
t, J=8Hz), 7.30-7.41 (3H, m) , 7.75 (1H, d, J=8Hz) , 
8.46 (1H, a, J=8Hz), 8.70 (1H, br s) 

Sodium hydride (60%, 4 6 mg) was added to 2,2,2- 
trifiuoroethar.ol (1.5 mg) at 4'C. The mixture was stirred at 
ambient temperature for 15 minutes and to the mixture was 
added ?8-(2,6-dichloroben2oylamino)-2-methylimidazofl,2-a)- 
?yridin-3-yl] methyl trimethyiammonium iodide (300 mg) at 4°C. 
Then, the mixture was refluxed for 4 hours, cooled and 
partitioned between ethyl acetate and aqueous saturated 
sodium bicarbonate. The organic layer was separated, washed 
with brine, dried over sodium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography on 
silica gel and the obtained oil was crystallized from diethyl 
ether to give 8- (2, 6-dichiorobenzoyl amino) -2-methyl-3- (2, 2, 2- 

trifluoroethoxy)methylimidazori / 2-a]pyridine (120 mg) . 
rap : 176-177°C 

NMR (CDCI3, 5) : 2.43 (3H, s) , 3.78 (2H, q, J=9Hz), 

4.95 (2H, s), 6.90 (1H, t, J=8Hz) , 7.30-7.40 (3H, 
tci), 7.89 (1H, d, J=8Hz), 8.43 (1H, d, J=8Hz) , 8.69 
(1H, br s) 

The following compound was obtained according to a 
similar manner to that of Examp^ ]p7 

Example 17ft 

3-Cyanomethyl-e- (2, 6-dichlorobenzoylamino) imidazo- 
[1, 2-a] pyridine. 

mp : 216-218°C 

NMR (CDC1 3 , 5) : 4.02 (2H, s), 7.06 (1H, t, J=8Hz) , 
7.30-7.40 (3H, m) , 7.53 (1H, s), 7.79 (1H, d, 
J=8Hz), 8.48 (IE, .d, J«8Hz), 8.90 (1H, brs) 
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The following compounds ( Examples 129 to 121) were 
obtained according to a similar manner to that of Example 9 . 

Sxampje i?q 

8- (2, 6-Dichlorobenzoylamino) -3- (l-methyiimidazol-2- 
yl ) thiomerhyl-2-trif luoromethylimidazo [ 1 , 2-a] pyridine 
mp : 201-202°C 

NMR <DMSO-d 6 , 5) : 3.38 (3H, s), 4.63 (2H, s) , 6.90 

(1H, s), 7.20 (1H, t, J=8Hz), 7.26 (1H, s) , 7.45- 
7.60 (3H, m), 8.29-8.38 (2H, m) 

Example, 130- 

8- (2, 6-Dichlorobenzoylair.ino) -3-f ormyi-2- 
trif luoromethylimidazo [ 1 , 2-a] pyridine 

mp : 219-222°C 

NMR (CDC1 3/ 5) : 7.32 (1H, t, J=8Hz) , 7.36-7.48 (3H, 

m), 8.76 (1H, br s), 8.84 (1H, d, J=8Hz) , 9.36 (1H, 
d, J=8Hz), 10.22 (1H, s) 

Example 131 

8- (2, 6-Dichlorobenzoylamino) -3-methoxycarbonyloxymethyl- 
2-trif luoromethylimidazo [1, 2-a] pyridine 
mp : 170-175°C 

NMR (CDC1 3 , 6) : 3.83 (3K, s), 5.62 (2H, s), 7.10 (1H, 
t, J=8Hz), 7.33-7.43 (3H, m) , 8.08 (1H, d, J=8Hz) , 
8.60 (1H, d, J=8Hz), 8.73 (IK, s) 

5xampj,e 132 

8- (2, 6-Dichlorobenzoylamino) -3- ( 3-methylsulf onylamino- 
phenyl) -2-trif luoromethylimidazo [1, 2-a]pyridine 
mp : -153°C 

NMR (CDCI3, 5) : 3.09 (3H, s) , 6.74 (IK, br s) , 6.98 
(1H, t, J=8Hz), 7.28-7.44 (6H, m) , 7.57 (1H, t, 
J=8Hz), 7.76 (1H, d, J=8Hz), 8.54 (1H, d, J=8Hz), 
8.8 3 (IK, br s) 
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Example 133 

8- (2 , 6-Dichlorobenzoylamino ) -3- ( 3-lauroylaminophenyl ) -2- 
trifluoromethylimidazo[l, 2-a]pyridine 
mp : 155-157°C 

NMR (CDC1 3/ 5) : 0.88 (3H, t, J=7Hz) , 1.20-1.42 {16H, 
m), 1.68-1.80 (2H, m) , 2.40 (2H, t, J=7Hz) , 6.93 
(1H, t, J=8Hz), 7.20 (1H, m) , 7.32-7.43 (3H, m) , 
7.51 (1H, t, J=8Hz), 7.64-7.71 (2H, m) , 7.80 (1H, 
d, J=8Hz), 8.52 (1H, d, J=8Hz), 8.78 (1H, br s) 

The following compounds ( Examples 134 to 159 ) were 
obtained according to a similar manner to that of Example 10 . 

Example 134 

8- (2, 6-Dichlorobenzoylamino) -2-methyl-3- [N- (3- 
trif luoromethylphenyl ) carbamoyl] methylimidazo [ 1 , 2-a] pyridine 
hydrochloride 

mp : 182-203-C 

NMR (DMSO-d 6 , 5) : 2.53 (3H, s) , 4.35 (2H, s), 7.43 
(1H, d, J=8Hz), 7.47-7.66 (5H, m) , 7.82 (1H, d, 
J=8Hz), 8.12 (1H, s>, 8.63 (1H, d, J=8Hz) , 8.70 (1H 
d, J=8Hz) 

Example 

8- (2, 6-Dichlorobenzoylamino) -2-methyl-3- [N- (pyridin-4- 
yl ) me thylcarbamoyl J methylimidazo [1, 2-a] pyridine 
dihydrochloride 

"mp : 195-205°C 

NMR (DMSO-d 6 , 5) : 2.50 (3H, s) , 4.24 (2H, s) , 4.55 
(2H, d, J=7Hz), 7.50-7.64 (4H, m) , 7.88 (2H, d, 
J=8Hz), 8.64 (1H, d, J=8Hz) , 8.68 (1H, d, J=8Hz) , 
8.84 (2H, d, J=8Hz), 9.18 (1H, t, J=7Hz) 

Example 136 

8- (2, 6-Dichlorobenzoylamino) -3- [ [N- (2-hydroxyethyl) ]- 
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carbamoylmethyl ] -2-methylimidazo [1, 2-a] pyridine 
mp : 214-217°C 

NMR (CDC1 3/ 6) : 2.38 (3H, s) , 3.34 (2H, t, J=6Hz) , 
3.60 (2H, t, J=6Hz), 3.82 (2H, s) , 6.92 (1H, t, 
J=8Hz), 7.30-7.44 (3H, m) , 7.82 (1H, d, J=8Hz) , 
8.43 (1H, d, J=8Hz) 



Example 137 

8- (2, 6-Dichlorobenzoylamino) -2-methyl-3- [ [N- (thiazol-2- 
10 yl) ) carbamoylmethyl] imidazo [1, 2-a] pyridine hydrochloride 
mp : 201-205°C 

NMR (DMSO-d 6/ 5) : 2.51 (3H, s), 4.40 (2H, s) , 7.25 

(1H, d, J=5Hz), 7.50-7.65 (5H, m) , 8.65-8.69 (2H, m) 



15 Example 138 

8- (2, 6-Dichlorobenzoylamino) -2-methyl-3- [4- (pyridin-2- 
yl ) piperazin-l-yl-carbonylmethyl ] imidazo [ 1 , 2-a ] pyridine 
trihydrochloride 
mp : >250*C 

20 NMR {DMSO-dg, 6) : 2.49 (3H, s) , 3.57-4.02 (8H, m) , 

4.40 (2H, s), 6.94 (1H, t, J=8Hz) , 7.31 (1H, br) , 
7.48-7.65 (4H, m) , 7.96 (1H, br), 8.10 (1H, d, 
J=8Hz), 8.49 (1H, d, J=8Hz), 8.65 (1H, d, J=8Hz) 

25 Example 139 

8- (2, 6-Dichlorobenzoylamino) -2-methyl-3- [ (morpholin-4- 
yl) carbonylmethyl ] imidazo [1, 2-a] pyridine hydrochloride 
mp : >250°C 

NMR (DMSO-d 6 , 6) : 2.46 (3H, s), 3.46 (2H, t, J=7Hz) , 
30 3.55-3.67 (4H, m) , 3.73 (2H, t, J=7Hz) , 4.31 (2H, 

s) , 7.48 (1H, t, J=8Hz), 7.54-7.66 (3H, m) , 8.44 
(1H, d, J=8Hz), 8.60 (1H, d, J=8Hz) 

Example 140 

35 8- (2, 6-Dichlorobenzoylamino) -3- [ (4-hydroxypiperidin-l- 
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yl ) carbonylmethyl ] -2-methylimidazo [ 1 , 2-a] pyridine 
hydrochloride 

mp : >250°C 

NMR (DMSO-d 6/ 5) : 1.20-1.93 (4H, m) , 2.46 (3H, s), 
3.00-3.13 (1H, m), 3.27-3.40 (1H, m) , 3.69-3.90 
(4H, m), 4.30 (2H, s), 7.45 (1H, m) , 7.54-7.67 (3H, 
m), 8.40 (1H, d, J=8Hz), 8.55 (1H, d, J=8Hz) 

8- (2, 6-Dichlorobenzoylamino) -3- [ [N- (furan-2-yl -methyl) ] - 
carbamoylmethyl ] -2-methylimidazo [1, 2-a ] pyridine hydrochloride 
mp : 231-233°C 

NMR (DMSO-d 6 , 6) : 2.46 (3H, s), 4.07 (2H, s), 4.28 

(2H, d, J=7Hz), 6.26 (1H, d, J=3Hz), 6.40 (1H, t, 
J=3Hz), 7.48 (1H, m), 7.52-7.64 (4H, m) , 8.52 (1H, 
d, J=8Hz), 8.60 (1H, d, J=8Hz) , 8.72 (1H, t, J=7Hz) 

Example 14? 

3-[ (N-Cyclopentyl) carbamoylmethyl] -8- (2, 6- 
dichlorobenzoylamino) -2-methylimidazo f 1 , 2-a] pyridine 
hydrochloride 

mp : >250°C 

NMR (DMSO-d 6 , 5) : 1.33-1.58 (4H, m) , 1.60-1.70 (2H, 

m), 1.75-1.89 (2H, m) , 2.48 (3H, s), 3.83-4.05 (3H, 
m), 7.50 (1H, m), 7.43-7.55 <3H, m) , 8.31 (1H, d, 
J=8Hz), 8.50-8.61 (2H, m) 

ExamnlP 14T 

8- (2, 6-Dichlorobenzoylamino) -3- [ (N,N- 
dimethylaminoacetyl amino) phenyl] -2-trif luoromethylimidazo- 
[ 1 , 2-a ] pyridine hydrochloride 

mp : -203°C 

NMR (CDC1 3/ 5) : 2.88 (3H, s), 2.90 (3H, s) , 4.20 (2H, 
d, J=3Hz), 7.10 (1H, t, J=8Hz), 7.37 (1H, d, 
J=8Hz), 7.48-7.60 (3H, m) , 7.63 (1H, t, J=8Hz) , 
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7.80-7.89 (2H, m) , 7.93 (1H, d,. J=8Hz) , 8.32 (1H, 
d, J=8Hz) 

Example 144 

3- [ [N- (2-Aminophenyl) ] carbamoylmethyl] -8- (2,6- 
dichlorobenzoylamino) -2-methylimidazo ( 1 , 2-a] pyridine 
hydrochloride 

mp : -242°C 

NMR (DMSO-d 6/ 6) : 2.56 (3H, s), 4.36 (2H, s) , 7.08 
(1H, m), 7.12-7.22 (2H, m) , 7.36 (1H, d, J=8Hz), 
7.50-7.66 (4H, m) , 8.66 (1H, d, J=8Hz) , 8.80 (1H, 
d, J=8Hz), 10.40 (1H, br s) , 11.56 (1H, br s) 

Example 145 

2-Carbamoyl-8- (2, 6-dichlorobenzoylamino) -3- 
methylimidazo [1, 2-a] pyridine 

mp : >250"C 

NMR (DMSO-d 6/ 6) : 2.73 (3H, s), 7.05 (1H, t, J=8Hz) , 
7.40-7.48 (2H, m) , 7.48-7.59 (3H, m) , 8.14 (1H, d, 
J=8Hz), 8.20 (1H, d, J=8Hz) 

Example 146 

8- (2, 6-Dichlorobenzoylamino) -2-methyl-3- [ [N- (2- 
anilinophenyl ) ] carbamoylmethyl ] imidazo [ 1 , 2-a] pyridine 
mp : 224-226°C 

NMR (CDC1 3 , 6) : 1.82 (3H, s), 4.48 (2H, s), 6.77 (1H, 
t, J=8Hz), 6.99 (1H, d, J=8Hz) , 7.10-7.14 (2H, m) , 
7.18-7.39 (7H, m) , 7.46-7.53 (3H, m) , 7.81 (1H, d, 
J=8Hz) , 8.10 (1H, d, J=8Hz) , 8.30 (1H, d, J=8Hz) , 
8.64 (1H, m) 

Example 147 

8- (2, 6-Dichlorobenzoylamino) -3- [ (N-methoxy-N- 
methyl ) carbamoyl ] methyl-2-methylimidazo [ 1 , 2-a ] pyridine 
mp : 169-171°C 
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NMR (CDC1 3 , 5) : 2.42 (3H, s) , 3.19 (3H, s) , 3.67 (3H, 
s) , 4.01 (2H, s) , 6.85 (1H, t, J=8Hz) , 7.28-7.40 
(3H, m), 7.95 (1H, d, J=8Hz) / 8.35 (1H, d, J=8Hz) , 
8.69 (1H, br s) 



EaamaLs LIS 

8- (2, 6-Dichlorobenzoylamino) -3- [ [N- (2-methoxyethyl) ]- 
carbamoylmethyl] imidazo [1, 2-a] pyridine hydrochloride 
mp : 218-220'C 

10 NMR (DMSO-dg, 5) : 3.21-3.28 (5H, m) , 3.36 (2H, t, 

J=5Hz), 4.05 (2H, s) , 7.47 (1H, m) , 7.51-7.64 (3H, 
m), 8.02 (1H, s), 8.38 (1H, m) , 8.50 (1H, d, 
J=8Hz), 8.54 (1H, d, J=8Hz) 

15 Example 149 

8- (2, 6-Dichlorobenzoylamino) -2-methyl-3- [N- [ (IS) -1- 
methoxycarbonylethyl] carbamoylmethyl] imidazo [1, 2-a] pyridine 
hydrochloride 

mp : 188-196"C 

20 NMR (DMSO-d 6 , 5) : 1.31 (3H, d, J=8Hz) , 2.47 (3H, s), 

4.07 (2H, m) , 4.28 (1H, m) , 7.40-7.70 (4H, m) , 8.47 
<1H, d, J=8Hz), 8.56 (1H, d, J=8Hz), 8.78 ( 1H, d, 
J=8Hz) 

25 ExamnlP 150 

8- (2, 6-Dichlorobenzoylamino) -2-methyl-3- [ [N- (2- 
morpho lino ethyl) ] carbamoylmethyl] imidazo [1, 2-a] pyridine 
dihydrochloride 

mp : 222-226°C 

30 NMR (DMSO-dg, 6) : 2.49 (3H, s) , 3.00-3.30 (4H, m) , 

3.30-3.70 (4H, m) , 3.80-4.00 (4H, m) , 4.15 (2H, s), 
7.40-7.70 (4H, m) , 8.60-8.70 (2H, m) , 8.75 (1H, d, 
J=8Hz) 

35 - • . _ 
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Example 151 

8- (2, 6-Dichlorobenzoylamino) -2-methyl-3- [N- [ (pyridin-3- 
yl ) methyl ] carbamoylme thyl ] imidazo [ 1 , 2-a ] pyridine 
dihydrochloride 
5 mp : 180-189°C 

NMR (DMSO-d 6/ 6) : 2.49 (3H, s), 4.17 (1H, s) , 4.45 
(2H, d, J=7Hz), 7.40-7.70 (4H, m) , 7.88 <1H, d, 
J=7.8Hz), 8.28 (1H, d, J=8Hz) , 8.59 (1H, d, J=8Hz) , 
8.64 (1H, d, J=8Hz), 8.74 (1H, d, J=7Hz) , 8.75 (1H, 
10 s), 9.03 (1H, t, J=7Hz) 

Example 152 

8- (2, 6-Dichlorobenzoylamino) -2-methyl-3- 
(carbamoylmethyl) imidazo [If 2-a] pyridine hydrochloride 
15 mp : 180-200°C 

NMR (DMSO-d 6 , 6) : 2.47 (3H, s), 3.97 (2H, s) , 7.26 
(1H, s) , 7.40-7.70 (5H, m) , 8.50 (1H, d, J=8Hz) , 
8.56 <1H, d, J=8Hz) 

20 Example 153 

8- (2, 6-Dichlorobenzoylamino) -2-methyl-3- (N,N- 
dimethylcarbamoylmethyl) imidazo [1, 2-a] pyridine hydrochloride 
mp : >250°C 

NMR (DMSO-d 6/ 5) : 2.45 (3H, s), 2.88 (3H, s), 3.16 
25 (3H, s), 4.28 (2H, s) , 7.55 (1H, t, J=8Hz) , 7.50- 

7.70 (3H, m) , 8.42 (1H, d, J=8Hz) , 8.57 (1H, d, 
J=8Hz) 

Example 154 

30 8- (2/ 6-Dichlorobenzoylamino) -3- [N- (2-methoxyethyl) -N- 

methylcarbamoyl ] methyl-2-methylimidazo [ 1 , 2-a] pyridine 
hydrochloride 

mp : 222-223°C 

NMR (DMSO-dg, 6) : 2.43 (9/5H, s) , 2.47 (6/5K, s) , 
35 2.88 (9/5H, d, J=3Hz) , 3.19 (6/5H, s) , 3.26 (9/5H, 
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s), 3.38 (6/5H, d, J=3Hz), 3.40-3;25 (4H, m) , 4.30 
(4/5H, s), 4.33 (6/5H, s) , 7.43-7.67 (4H, m) , 8.30 
(3/5H, d, J=8Hz), 8.39 (2/5H, d, J=8Hz) , 8.58 (1H, 
d, J=8Hz) 

5 

Example 155 

8- (2, 6-Dichlorobenzoylamino) -2-methyl-3- [ [N- 
( tetrahydrof uran-2-yl ) methylcarbamoyl ] methyl ] imidazo- 
[1, 2-a] pyridine hydrochloride 
10 mp : >250 e C 

NMR (DMSO-d 6 , 6) : 1.40-1.55 (1H, m) , 1.71-1.94 (3H, 

m), 2.47 (3H, s), 3.05-3.23 (2H, m) , 3.55-3.40 (3H, 
m), 4.03 (2H, s), 7.49 (1H, t, J=8Hz) , 7.52-7.66 
(3H, m) , 8.38 (1H, t, J=6Hz) , 8.53 (1H, d, J=8Hz) , 
15 8.59 (1H, d, J=8Hz) 

Example 156 

8- (2, 6-Dichlorobenzoyl amino) -2-methyl-3- [ [N- (2- 
thienyl ) methylcarbamoyl ] methyl ] imidazo [ 1 , 2-a ] pyridine 
20 hydrochloride 

mp : >250°C 

NMR (DMSO-d g , 6) : 2.46 (3H, s) , 4.07 (2H, s) , 4.44 
(2H, d, J=6Hz), 6.94-6.99 (2H, m) , 7.40 (1H, d, 
J=4Hz), 7.43-7.65 (4H, m) , 8.51 (1H, d, J=8Hz) , 
25 8.59 (1H, d, J=8Hz), 8.84 (1H, t, J=6Hz) 

Example 157 

8- (2, 6-Dichlorobenzoylamino) -2-methyl-3- [ [N- (5- 
trifluoromethyl-1, 3, 4-thiadiazol-2-yl) ] carbamoylmethyl ] - 
30 imidazo [1, 2-a] pyridine hydrochloride 
mp : >250°C 

NMR (DMSO-dg, 6) : 2.50 (3H, s) , 4.51 (2H, s) , 7.47 

(1H, t, J=8Hz), 7.52-7.65 (3H, m) , 8.54-8.67 (2H, 
m) 
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Example 158 

8- (2, 6-Dichiorobenzoylamino) -2-methyl-3- [ (N- 
piperidino ) carbamoylmethyl ] imidazo [ 1 , 2-a] pyridine 
dihydrochloride 

rap : 178-191°C 

NHR (DMSO-d 5 , 5) : 1.40-1. BO (6H, m) , 2.48 (2H, m) , 
3.05-3.15 (2H, m), 4.13-4.25 (2H, m) , 7.50-7.65" 
(4H, m) , 8.51-8.90 (2H, m) 

Example 159 

3-Bromo-2 -carbamoyl- 8- (2, 6-dichlorobenzoylamino) - 
imidazo [l,2-a]pyridine 
mp : >250°C 

NMR (CDC1 3 , 6) : 5.48-5.55 (2H, m) , 7.10 (1H, t, 

J=8Hz), 7.22-7.30 (3H, m) , 7.95 (1H, d, J=8Hz), 
8.52 (1H, d, J=8Hz) / 8.92 <1H, br s) 

Example 1 go 

A mixture of 8- (2, 6-dichlorobenzoylamino) -3- 
hydroxymethyl-2- trif luoromethylimidazo [ 1 , 2-a] pyridine (100 
mg), acetic anhydride (31 mg) and pyridine (40 mg) in 
dichloromethane (5 ml ) was stirred at ambient temperature f 
1 day. The reaction mixture was evaporated in vacuo and th 
residue was purified by column chromatography on silica gel 
The obtained oil was crystallized from a mixture of ethyl 
acetate and hexane to give 3-acetoxyir.ethyl-8- {2, 6- 

dichlcrobenzoylamino) -2-trif luoromethylimidazo [1, 2-a]pyridir 
(85 mg) . 

mp : 191-193°C 

NMR (CDC1 3/ 5) : 2.10 (3K, s) , 5.55 <2H, s) , 7.08 (1H, 
t, J=7Hz), 7.30-7.45 (3H, m) , 8.03 (1H, d, J=7Hz) , 
8.58 (1H, d, J=7Hz), 8.71 (IK, br s) 

The following compound was obtained according to a 
similar manner to that of Example 1 60 . 
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3-Acetcxymethyl-8- (2, 6-dichlorobenzoyiamino) -2- 
methylimidazo [1, 2-a] pyridine 
mp : 210-213°C 

NMR CCDCI3, 5) : 2.06 (3H, s), 2.48 (3H, s), 5.40 (2H, 
s), 6.91 (1H, t, J=7H2) / 7.30-7.40 (3H, m) , 7.91 
(1H, d, J=7Hz), 8.41 (1H, d, J=7Hz), 8.73 (1H, br 
s) 

10 SxamnlP 1 fi? 

A mixture cf 8- (2, 6-dichlorobenzoylamino) -3- 

hydroxymethyl-2-trifluoromethylimidazo[l,2-a] pyridine (1 .01 
g), giutaric anhydride (342 rag), pyridine (257 mg) and 
4 -dimethyl aminopyridine (10 mg) was stirred at ambient 

15 temperature overnight. The reaction mixture was washed with 
lN-hydrochioric acid and brine, dried over sodium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel and the obtained oil was 
crystallized from diethyl ether to give 3- (4- 

20 carboxybutanoyloxymethyl)-8- (2, 6-dichlorobenzoylamino) -2- 
trifluoromethylimidazofl, 2-a] pyridine (750 mg) . 
mp : 190-192 8 C 

NMR (CDC1 3 :CD 3 0D =20:1, 5) : 1.95 (2H quint., J=7Hz), 
2.37 (2H, t, J«7Hz), 2.44 (2H, t, J=7Hz) , 5.55 (2H, 
25 s >' 7 - 13 (IK, t, J=8Hz), 7.33-7.45 (3H, m) , 8. OS 

C1H, d, J=8Kz), 8.62 (IK, a, J=8Hz) 

ExamniP 163 

A mixture of 8- (2, 6-dichlorobenzoylamino) -3- 
30 hydroxymethyl-2-methylimidazc[l,2-al pyridine (125 mg) , acetic 
anhydride (55 mg) and pyridine (£7 mg) in dichloromethane was 
stirred at ambient temperature overnight. The mixture was 
evaporated in vacuo and to the residue was added toluene. 
The mixture was evaporated in vacuo and the residue was 
35 dissolved in N, N-dimethylf ormamide (2 ml). To the solution 
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was added 4-hydroxypyridine (95 mg) arid potassium carbonate 
(207 mg) and the mixture was stirred at 80°C for 2 hours. 
The mixture was cooled/ poured into a mixture of ice and 
water and extracted with ethyl acetate. The extract was 
5 washed with brine, dried over sodium sulfate and evaporated 
in vacuo. The residue was purified by column chromatography 
on silica gel and the obtained oil was dissolved in 
methanolic hydrogen chloride. The solution was evaporated 
and the residue was crystallized from ethanol to give 8- (2, 6- 
10 dichlorobenzoylamino) -2-methyi-3- (pyridin-4- 

yl)oxymethylimidazo[l,2-al pyridine dihydrochloride (107 mg) . 
mp : 255-258°C 

NMR <DMSO-d 6 , 6) : 2.60 (3H, s), 6.14 (2H, s) , 7.30- 

7.45 (3H, m) , 7.50-7.60 (3H, m) , 8.50-8.64 (4H, m) 

15 

Example 164 

To a solution of 2-carbamoyl-8- (2, 6- 
dichlorobenzoylamino) -3-methylimidazo [1, 2-a] pyridine (2.5 g) 
in N,N-dimethylformamide (25 ml) was added thionylchloride 

20 (1.51 ml) dropwise. The mixture was stirred at ambient 

temperature for 2 hours and poured into water. The aqueous 
mixture was neutralized with aqueous saturated sodium 
bicarbonate. The separated solid was collected and washed 
with water to give 2-cyano-8- (2, 6-dichlorobenzcylamino) -3- 

25 methylimidazo [1, 2-a) pyridine (1.99 g) . 
mp : >250°C 

NMR (DMSO-d 6 , 5) : 2.64 (3H, s) , 7.16 (1H, t, J=8Hz) , 
7.45-7.58 (3H, m) , 8.22 (1H, d, J=8Hz), 8.28 (1H, 
d, J=8Hz) 

30 

Example 165 

A mixture of 3-bromo-8- (2, 6-dichlorobenzoylamino) -2- 
trif luoromethyiimidazo [ 1 , 2-a] pyridine (136 mg) , 
4-mercaptopyridine (111 mg) and potassium carbonate (138 mg) 
35 in N, N-dimethylf ormamide (5 ml) was stirred at 120°C for 3 



WO 96/34866 



PCT/JP96/01103 



- 126 - 



10 



15 



25 



30 



hours. The reaction mixture was cooled and poured into a 

mixture of ice and water and the separated oil was extracted 

with ethyl acetate. The extract was washed with brine, dried 

over sodium sulfare and evaporated in vacuo. The residue was 

purified by column chromatography on silica gel and the 

obtained oil was dissolved in methanclic hydrogen chloride. 

The solution was evaporated in vacuo and the residue was 

crystallized from ethyl acetate to give 8- (2, 6- 

dichlorobenzoylamino) -3- (pyridin-4-yl) thio-2- 

trifluoromethylimidazo[l,2-a]pyridine hydrochloride (87 mg) . 
mp : 225-235°C 

NMR (DMSO-d 6 , 6) : 7.32 (IK, t, J=7Hz) , 7.45-7.60 (5H, 
m), 8.33 (1H, d, J=7Hz), 8.52 (1H, d, J=7Hz), 8.58 
(2H, d, J=6Hz) 



A mixture of 3-bromc-8- (2, 6-dichlorobenzoylamino) -2- 
trifluoromethylimidazo[l,2-a] pyridine (500 mg) , 
(trimethylsilyl) acetylene (42C mg) , palladium chloride (20 
20 mg), triphenylphosphine (58 mg) , triethylamine (l.ll g) an d 

copper iodide (26 mg) in acetonitrile (5 ml) was refluxed for 
18 hours. The mixture was diluted with ethyl acetate, washed 
with brine, dried over sodium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography on 
silica gel to give. 8- (2, 6-dichlorcbenzoylamino) -2- 
trifluoromethyl-3-t (trimethylsilyl) ethynyl] imidazo [ 1,2-a] - 
pyridine (amorphous, 7 0 mg) . 

NMR (CDC1 3 , 5) : 0.32 (9H, s) , 7.10 (1H, t, J=8Hz), 

7.32-7.42 (3H, m) , 8.07 (1H, d, J=8Hz), 8.59 (IE, 
d, J=8Hz), 8.66 (IE, m) 



Example i fi7 

Tetrabutylammonium fluoride (i.OM solution in 
tetrahydrofuran, 0.016 ml) was added to a solution of 8- (2, 6- 
35 dichlorobenzoyiamino) -2-trif luoromethyl-3- [ (trimethylsilyl) - 
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ethynyl]imidazo[l,2-a) pyridine (65 mg) in tetrahydrofuran (l 
ml) at 4°C. The mixture was stirred at ambient temperature 
for 30 minutes and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel and the 
obtained oil was crystallized from a mixture of ethanol and 
warer to give 3-ethynyl-8- (2, 6-dichlorobenzoylamino) -2- 
trifluoromethylimidazo[l, 2-a] pyridine (31 mg) . 
mp. 190-194°C 

NMR (CDC1 3 , 5) : 3.45 (IK, s) , 7.12 (1H, t, J=8Kz), 

7.33-7.43 (3H, m) , 8.11 ( 1H, d, J=8Hz) , 8.61 (IK, 
d, J=8Hz), 8.68 (1H, br s) 

Example 1 fiS 

A mixture of 8- (2, 6-dichlorobenzoylamino) -3- (1, 4- 
dihydro-l-methoxycarbcnylpyridin-4-yl ) - 2 -methyl imidazo- 
[1, 2-a] pyridine (300 mg) , sodium iodide (147 mg) and 
t etr abut yl ammonium hydrogen sulfate (22 mg) in dimethyl 
sulfoxide (4 ml) was stirred at 120°C for 8 hours. The 
mixture was cooled and poured into water. The separated 
solid was collected, dried in vacuo and purified by column 
chromatography on silica gel. The obtained crystalline was 
triturated with ethanol and dissolved in methanolic hydrogen 
chloride. The solution was evaporated in vacuo and the 
residue was crystallized from ethanol to give 8-(2,6- 
dichlorobenzoylamino) -2-methyl-3- (pyridin-4-yl ) imidazo- 
le 2-a] pyridine hydrochloride (103 mg) . 
mp : 255-260°C 

NMR (CDC1 3 :CD 3 0D = 20:1, 5) : 2.73 (3H, s), 7.37-7.44 

(3H, m), 7.50 (IK, m) , 8.10-8.16 (2K, m) , 8.45 (1H, 
m), 9.02-9.10 (2H, m), 9.12 (1H, d, J=8Hz) 

Example 169 

Hydrogen peroxide (30%, 0.95 ml) was added to a mixture 
of 3-cyanomethyl-8- (2, 6-dichlorobenzoylamino) -2- 
methylimidazoil, 2-a] pyridine (100 mg) and aqueous sodium 
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hydroxide (IN, 0.66 ml) in ethanci (2 ml). The mixture was 
stirred at ambient temperature for 30 minutes and neutralized 
with lN-hydrochicric acid. The mixture was extracted with 
ethyl acetate. The extract was washed with aqueous saturated 
5 sodium bicarbonate and brine, dried over sodium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica eel and the obtained oil was 
crystallized from diisopropyl alcohol to give 3- 
carbamoyimethyl-8- (2, 6-dichlorobenzoylamino) -2- 
10 methylimidazo[l,2-al pyridine (27 nig) . 
rap : >250°C 

NMR (DMSO-d 6 , 5) : 2.32 <3K, s), 3.78 (3H, s) , 6.89 

UH, t, J=8Hz), 7.08 (1H, br s), 7.41-7.54 (3H, m) , 
8,06 (2H, t, J=8Hz) 

15 

ExamnlA 170 

A mixture of 3-bromo-8- (2, 6-dichlorobenzoylamino) -2- 
trifluoromethylimidazo[l,2-a] pyridine (300 mg) , phenylboric 
acid (121 mg) and tetrakis (triphenylphosphine) palladium (15 

20 mg) in a mixture of aqueous sodium carbonate (2M, 1.7 ml) and 
1,2-dimethoxyethane (3 ml) was refluxed for 3 hours. The 
mixture was partitioned between ethyl acetate and aqueous 
saturated sodium bicarbonate. The organic layer was 
separated, washed with brine, dried over sodium sulfate and 

25 evaporated in vacuo. The residue was purified by column 
chromatography on silica gel and the obtained oil was 
crystallized from diisopropyl ether to give 8-(2,6- 

dichlorobenzoylamino)-3-phenyl-2-trifluoromethylimidazo- 
[1, 2-a] pyridine (116 mg) . 

30 m p : -139°C 

NMR (CDCI3, 5 > : 6-93 (IK, t, J=6Kz), 7.33-7.44 (3H, 

m), 7.44-7.51 (2H, m) , 7.51-7.60 (3K, m) , 7.73 (1H, 
d, J=8Hz), S.52 (1H, d, J=8Hz), 8.84 (1H, br s) 

35 
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Example 171 

To a solution of sodium carbonate (81 mg) in water (0.5 
ml) was added hydroxy! amine hydrochloride (53 mg) , ethaaol (7 
ml) and 3-cyanomethyl-8- (2, 6-dichIorobenzcyiamino) -2- 
aethylimidazori, 2-a] pyridine (230 mg) . The mixture was 
refluxed for 6 hours and poured into water. The separated 
solid was collected, washed with water and dried. The solid 
was dissolved in 4N-hydrogen chloride in ethyl acetate and 
the solution was evaporated in vacuo. The residue was 
crystallized from a mixture of diisopropyl alcohol and ethyl 
acetate to give 8- (2, 6-dichlorobenzoyiamino) -3- (N- 
hydrcxyamidino ) methyl-2-methylimidazo [ 1 , 2-a] pyridine 
hydrochloride (169 mg) . 
mp : 196-198°C 

NMR (DMSO-d g/ 6) : 2.50 (3H, s), 4.46 (2H, s), 7.45- 

7.63 (4H, m), 8.50 (1H, m) , 8.69 (1H, m) , 8.83 flH, 
br s), ll.io (1H, br s) , 11.78 (1H, br s) 

ExamnlA 17? 

Acetic anhydride (21 mg) was added to a mixture of 8- 
(2, 6-dichlorobenzoylamino)-3- (N-hydroxyamidino)rcethyl-2- 
methylimidazot'l, 2-a] pyridine hydrochloride (80 mg) and sodium 
acetate (15 mg) in acetic acid (1 ml) . The mixture was 
stirred at ambient temperature for 30 minutes and at 8 0°C for 
5 hours. The mixture was evaporated in vacuo and the residue 
was partitioned between ethyl acetate and aqueous saturated 
sodium bicarbonate. The organic layer was separated, dried 
over sodium sulfate and evaporated in vacuo. The residue was 
purified by preparative TLC and the obtained oil was 
crystallized from diethyl ether to give 8- (2, 6- 
dichlorobenzoylamino) -2-methyl-3- ( 5-methyl-l, 2 , 4-oxadiazol-3- 
yl ) me thylimidazo [1, 2-a] pyridine (18 mg) . 
mp : 215-216°C 

NMR (CDC1 3 , 0) : 2.49 (3H s) , 2.53 (3H, s), 4.28 (2H, 
s), 6.87 (iH, t, J=8Hz), 7.28-7.40 (3H, m) , 7.88 
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(1H, a, J=8Hz), 8.37 (1H, d, J=8Hz) , 8.72 (1H, m) 

ExamnlA 17? 

A solution of 3-acetoxymethyl-8- (2, 6- 
5 =ichloroben2oylamino)-2-methyiinida 2 ori / 2-a]pyridine (100 mg) 
in methanol (5 ml) was refluxed for 5 hours. The reaction 
mixture was evaporated in vacuo and the residue was 
crystallized from diethyl ether to give 8-(2,6- 

dichlorobenzoylaminc ) -3-methoxymethyl-2-methylimidazo- 
10 [l, 2-a]pyridine (72 mg) . 

mp : 178-180°C 

NMR (CDC1 3 , 6) : 2.45 (3H, s) , 3.33 (3H, s) , 4.72 (2H, 
s), 6.88 (1H, t, J=7Hz), 7.30-7.40 (3H, m) , 7.90 
(1H, d, J=7Hz), 8.40 (IK, d, J=7Hz), 8.69 (1H, br 
15 S ) 

A mixture of 3-bromo-2-carbamoyl-8- (2, 6- 
dichlorobenzoylamino)imidazo(l,2-a] pyridine (2 00 mg) and 
thionyl chloride (1 ml) in 1,4-dioxane was refluxed for 8 
hours. The mixture was cooled and poured into a mixture of 
ice and water. The mixture was neutralized with aqueous 
saturated sodium bicarbonate and extracted with ethyl 
acetate. The extract was washed with aqueous saturated 
25 sodium bicarbonate and brine, dried over sodium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel and the obtained oil was 
crystallized from diethyl ether to give 3-bromo-2-cyano-8- 

(2, 6-dichlorobenzoylamino) imidazo [1, 2-a]pyridine (33 mg) . 
30 mp : >250°C 

NMR (CDC1 3 :CD 3 0D = 20:1, 6) : 7.20 (1H, t, J=8Hz) , 

7.35-7.46 (3H, m) , 7.94 (1H, d, J=8Hz) , 8.62 (1H, 
d, J=8Hz) 

35 
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Example 175 

4-Hydroxypyridine (95 mg) was added to a suspension of 
sodium hydride (24 mg) in N, N-dimethylf ormamide (3 ml) at 
4°C. The mixture was stirred at ambient temperature for 30 
minutes and to the mixture was added cuprous oxide {108 mg) 
and 3-brcmo-B- (2, 6~dichlorober.zoyIarr.ino) -2-methylimidazc- 
[1,2-a] pyridine (200 mg) . The mixture was stirred at 100°C 
for 5 hours, cooled and poured into a mixture of ice and 
water. The separated oil was extracted with ethyl acetate 
and the extract was washed with brine, dried over sodium 
sulfate and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel and the obtained oil was 
crystallized from diethyl ether to give 3-bromo-8- [2-chloro- 
6- (pyridin-4-yl) oxybenzoylamino] -2-methylimidazo [1, 2-a] - 
pyridine (110 mg) . 

mp : 177-178°C 

NMR (CDC1 3/ 5) : 2.49 (3H, s), 6.66 (1H, d, J=7Hz) , 

6.90 (1H, d, J=7Hz), 7.00-7.10 (3H, m) , 7.12 <1H, 
t, J=7Hz), 7.27 (1H, d, J=7Hz) , 8.11 (1H, d, 
J=7Hz), 8.38 (2H, d, J=5Hz) 

The following comounds f Examoles 176 :o 177 ) were 
obtained according to a similar manner to that of 
Preparation 22. 

Sxaiuple 176 

8- (2/ 6-Dichlorobenzoylamino) -3- ( 1-hydroxy-l- 
methylethyl) -2-trif iucromethylimidazo [1, 2-a] pyridine 
mp : 220-222°C 

NMR (DMSO-d 6 , 6) : 1.68 (6H, 8), 5.91 (1H, s), 7.09 
(1H, t, ~J=7Hz), 7.45-7.60 (3H, m) , 8.18 (1H, d, 
J=7Hz), 8.92 (1H, d, J=7Hz) 
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Example 177 

8 ~ f 2 ' 6-Dichlorobenzoyl amino) -3- ( 1 -hydroxy- 1- 
methylethyl) -2-methylimidazo [1, 2-a J pyridine 
mp : 248°C (dec.) 

NMR (CDC1 3 :CD 3 0D = 20:1, 5) : 1.77 (6H, s) , 2.49 (3H, 
s), 6.81 (1H, t, J=8Hz), 7.31-7.43 (3H, m) , 8.38 
(1H, d, J=8Hz), 8.60 (1H, d, J=8Hz) 

ExamolP 17R 

A mixture of 3- [ [N- (2-aminophenyl) ] carbamoylmethyl] -8- 
(2, 6-dichlorobenzoylamino) -2-methylimidazo [1, 2-a]pyridine 
hydrochloride (120 mg) and 10% hydrogenchloride in methanol 
(0.3 ml) in ethanol (3 ml) was refluxed for 8 hours. After 
evaporation in vacuo, the obtained residue was crystallized 
15 from ethanol to .give 3- [ (lH-benzimidazol-2-yl)methyl] -8- (2, 6- 
dichlorobenzoylamino ) -2-methylimidazo [ 1 , 2-a] pyridine 
dihydrochloride (34 mg) . 
mp : >250°C 

NMR (DMSO-d 6 , 5) : 2.55 (3H, s), 5.15 (2H, s) , 7.41 
20 < 1H ' »), 7.46-7.53 (2H, m) , 7.53-7.64 (3H, m) , 7.71 

(2H, dd, J=3Hz and 8Hz), 8.60 (1H, m) , 8.67 (1H, m) 

Example 17Q 

A mixture of 8- (2, 6-dichlorobenzoylamino) -3- 
25 ^ydroxymethyl-2-trifluoromethylimidazo[l,2-a]pyridine (162 
mg) and triethylsilane (464 mg) in trif luoroacetic acid (2 
ml) was stirred at ambient temperature for 2 days. The 
reaction mixture was evaporated in vacuo and partitioned 
between dichloromethane and aqueous saturated sodium 
30 bicarbonate. The organic layer was separated, dried over 
sodium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel and the 
obtained oil was crystallized from a mixture of diethyl ether 
and diisopropyl ether to give 8- (2, 6-dichlorobenzoylamino) -3- 
35 methyl-2-trifluoromethylimidazo[l, 2-a} pyridine (84 mg) . 
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mp : 248-250°C 

NMR (CDCI3, 6) : 2.62 (3H, s), 7.01 (1H, t, J=8Hz) , 

7.30-7.43 (3H, m) , 7.71 (IE, d, J=8Hz) , 8.48 (1H, 
d, J=8Hz) , 8.75 (1H, br s) 

Example 190 

A mixture of 3- (4-carboxybutanoyloxymethyl) -8- (2, 6- 
dichlorobenzoylamino) -2-trif luoromethylimidazo [ 1 , 2-a] pyridine 
(700 mg) , disuccinimidyl carbonate (1.04 g) and pyridine (380 
mg) in acetonitrile (50 ml) was stirred at ambient 
temperature overnight. The reaction mixture was evaporated 
in vacuo. The residue was dissolved in ethyl acetate and the 
insoluble solid was filtered. The filtrate was washed with 
aqueous saturated sodium bicarbonate, dried over sodium 
sulfate and evaporated in vacuo to give 8- (2, 6- 
dichlorcbenzoyiamino) -3- (4-succinimidoxycarbonyl- 
butanoyloxymethyl) -2-trif luoromethylimidazo [1, 2-a] pyridine 
(amorphous, 933 mg) . 

NMR (CDCI3, 5) : 2.08 (2H, quint., J=7Hz) , 2.50 (2H, 

t, J=7Hz), 2.71 (2H, t, J=7Hz), 2.83 (4H, s) , 5.57 
(2K, s) , 7.09 (1H, t, J=8Hz), 7.30-7.45 (3H, m) , 
8.05 (1H, d, J=8Hz), 8.57 (1H, d, J=8Hz) , 8.72 (1H, 
br s) 

Example 191 

A mixture of 8- (2, 6-dichlorobenzoylamino) -3- (4- 
succinimidoxycarbonylbutanoyloxymethyl ) -2- 
trif luoromethylimidazo [1, 2-a] pyridine (123 mg) , 
aminomethylenebis (phosphonic acid) (77 mg) and triethylamine 
(162 mg) in N,N-dimethylf ormamide (3 ml) and water (C.5 ml) 
was stirred at ambient temperature for 3 hours. To the 
mixture was added lN-hydrochloric acid (1.6 ml) and the 
mixture was evaporated in vacuo. Azeotropic evaporation of 
the residue with ethanol was repeated 3 times and the 
residual gum was washed by decantation with hot ethyl acetate 
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3 times. The residue was solidified from diisopropyl ether , 
collected and washed with a small amount of water to give 4- 
[ [8- (2, 6-dichlorobenzoyl amino) -2-trif luoromethylimidazo- 
[1, 2-a]pyridin-l-yl]methoxycarbonyl] - 
butanoylaminomethylenebis (phosphonic acid) (25 mg) 

NMR (DMSO-d 6 , 5) : 1.73 (2H, quint., J=7Hz) , 2.21 " (2H, 
t, J=7Hz), 2.34 (2H, t, J=7Hz), 4.46 (1H, dt, J=9Hz 
and 20Hz), 5.57 (2H, s), 7.23 (1H, t, J=8Hz) , 7.45- 
7.60 (3H, m), 8.32 (1H, d, J=8Hz) / 8.45 (1H, d, 
J=8Hz) 

FAB-MASS : 691 (M+H) + , 713 (M+Na) + 

Example Ifl? 

m-Chloroperbenzoic acid (55 mg) was added to a solution 
of 8- (2, 6-dichlorobenzoylamino) -3- (l-methylimidazol-2- 
yl) thiomethyl-2-trifluoromethylimidazo[l, 2-a] pyridine (102 
mg) in dichlorome thane (5 ml) at 4°C. The mixture was 
stirred at ambient temperature for 5 hours, washed with 
aqueous sodium thiosulfate (5%), aqueous saturated sodium 
bicarbonate and brine. The organic layer was dried over 
sodium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel. The first 
fractions were evaporated in vacuo and the residue was 
crystallized from diethyl ether to give 8- (2, 6- 
dichlorobenzoylamino) -3- (l-methylimidazol-2-yl) - 
sulf onylmethyl-2-trif luoromethylimidazo [ 1 , 2-a] pyridine ( 35 
mg) . 

mp : 223-224°C 

NMR (DMSO-d 6/ 5) : 3.74 (3H, s) , 5.52 (2H, s), 7.13 
(1H, s), 7.18 <1H, t, J=8Hz), 7.45-7.60 (4H, m) , 
8.32 (1H, d, J=8Hz), 8.40 (1H, d, J=8Hz) 

The second fractions were evaporated in vacuo and the 
residue was crystallized from diethyl ether to give 8- (2, 6- 
dichlorobenzoylamino) -3- (l-methylimidazol-2-yl) - 
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sulf ir.ylmethyl-2-trif luoromethylimidazo [ 1 , 2-a j pyridine 
mp : 194-195°C 

NMR (DMSO-dg, 6) : 3.77 (3H, s), 5.12 (1H, d, J=15Hz) , 
5.38 (1H, d, J-lSHz), 7.15 (1H, s), 7.15 (1H, t, 
J=8H2) / 7.45 (1H, s), 7.45-7.60 (3H, m) , 8.31 (1H, 
d, J=8Hz)', 8.48 (1H, d, J=8Hz) 

Example 193 

A mixture of 8- (2, 6-dichlorobenzoylamino) -2-methyl-3- 
nitroimidazofl, 2-a] pyridine (400 mg) , iron (302 mg) and 
acetic acid (2 ml) in a mixture of retrahydrof uran (4 ml) and 
ethanoi (8 ml) was refluxed for 2 hours. After filtration of 
insoluble materials, the obtained filtrate was evaporated 
with toluene in vacuo. The residue was partitioned between 
ethyl acetate and aqueous saturated sodium bicarbonate. The 
organic layer was separated, dried over sodium sulfate and 
evaporated in vacuo to give a crude solid. The solid was 
dissolved in hot methanol and the solution was filtered. The 
filtrate was treated with excessive 10% hydrogen chloride in 
methanol and evaporated in vacuo. The obtained solid was 
triturated with hot isopropyl alcohol to give 3-amino-8- (2, 6- 
dichlorobenzoylamino) -2-methylimidazo [1, 2-a] pyridine 
hydrochloride (153 mg) . 

mp : 262°C (dec.) 

NMR (DMSO-d 6 , 5) : 5.43-5.72 (2H, m) , 7.43 (1H, t, 
J=8HZ) / 7.52-7.64 (3H, m) , 8.31 (1H, d, J=8Hz), 
3.48 (1H, d, J=8Hz) 

Example 194 

A mixture of 3-acetyi-8- (2, 6-dichlorobenzoylamino) -2- 
methylimidazo [1, 2-a] pyridine (125 mg) and sodium borohydride 
in methanol (3 ml) was srirred at ambient temperature for 3 
hours . To the reaction mixture was added water and the 
separated solid was collected and washed with water to give 
8- (2, 6-dichlorobenzoylamino) -3- ( 1-hydroxyethyl ) -2- 
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methylimidazo[l,2-a]pyridine (105 mg) . 
mp : 206-21C°C 

NMR (CDCI3, 5) : 1.59 (3H, d, J=7Hz) , 2.26 (3H, s) , 

3.27 [IK, br s), 5.32 (IK, q, J=7Hz) , 6.60 (1H, t, 
J=7Hz), 7.20-7.35 (3K, a) , 8.20 (IK, d, J=7Hz) , 
8.35 (1H, c, J=7Hz), 8.94 (1H, br s) 

Sodium cyanoborohydride (183 mg) was added portionwise 
to a mixture of 3- (3-amir.ophenyl) -8- (2, 6- 

dichlorobenzoylamino ) -2- trifluorome thylimidazo [ 1 , 2-a ] pyridine 
(150 mg) and 37% formaldehyde in water (522 mg) in 
tetrahydrofuran (2 ml) and methanol (1.5 ml) at ambient 
temperature .with stirring. During the reaction period of 3 
hours, the mixture was kept to pK 3 by addition of 1N- 
hydrochloric acid. After brought to pK 2 with 1N- 
hydrochloric acid, the mixture was made alkaline with aqueous 
saturated sodium bicarbonate. The separated oil was 
extracted with ethyl acetate and the extract was washed with 
aqueous saturated sodium bicarbonate and brine. The organic 
layer was dried over sodium sulfate and evaporated in vacuo. 
The residue was purified by column chromatography on silica 
gel and the obtained oil was crystallized from a mixture of 
ethanol and water to give 8- (2, 6-dichlorobenzoylamino) -3- (3- 
dimethylaminophenyl ) -2-trif luoromethylimidazo [ 1 , 2-a ) pyridine 
(93 mg) . 

mp : 204-205°C 

NMR (CDCI3, 5) : 3.00 (6H, s), 6.72-6.80 (2H, m) , 

6.84-6.93 (2H, m) , 7. 33-7.44 (4H, m) , 7.80 (1H, d, 
J=8HZ), 8.50 (1H, d, J=8Hz), 8.82 (1H, br s) 

Example 

A mixture of 3-cyanomethyl-8- (2 , 6- 
dichiorobenzoyiaminc) imidazo[l, 2-a] pyridine (773 mg) and IN 
aqueous sodium hydroxide (5 mi) in ethanol (7 ml) was stirred 
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for 6 hours at 90°C. After cooling to aitibient temperature, 
the mixture was neutralized with IN-hydrochloric acid. The 
separated solid was collected and washed with water to give 
3-carboxymethyl-8- (2, 6-dichlorobenzoylamino) imidazo [ 1, 2-a) - 
5 pyridine (451 mg) . 

mp : >250°C 

NMR (DMSO-d 6 , 5) : 4.04 (2H, s), 6.95 (1H, t, J=8Hz) , 
7.42-7.55 (4H, m) , 8.10 (1H, d, J=8Hz) , 8.12 (1H, 
d, J=8Hz) / 
10 ESI-MASS : 364 <M + +1) 

Example 187 

Sodium cyanoborohydride (33 mg) was added portionwise to 
a mixture of 3- (3-aminophenyl) -8- (2, 6-dichlorobenzoylamino) - 
15 2-trif luoromethyl imidazo [1, 2-a]pyridine (150 mg) and 2- 

furaldehyde (34 mg) in methanol (3 ml) at ambient temperature 
with stirring. During the reaction period of 2 hours, the 
mixture was kept to pH 3 by addition of IN-hydrochloric acid. 
After brought to pH 2 with IN-hydrochloric acid, the residue 
20 was made alkaline with aqueous saturated . sodium bicarbonate. 
The separated oil was extracted with ethyl acetate and the 
extract was washed with aqueous saturated sodium bicarbonate. 
The organic layer was dried over sodium sulfate and 
evaporated in vacuo. The residue was purified by column 
25 chromatography on silica gel and the obtained oil was 

crystallized from a mixture of ethanol and water to give 8- 
(2, 6-dichlorobenzoylamino) -3- [3- (furan-2- 
yl ) methylamino ] phenyl ] -2-trif luoromethylimidazo [1,2- 
a]pyridine (141 mg) . 
30 mp : 211-213 P C 

NMR (CDC1 3 , 6) : 4.28 (1H, m) , 4.36 (2H, d, J=*7Hz) , 

6.26 (1H, d, J=3Hz), 6.37 (1H, d, J=3Hz) , 6.72 (1H, 
m), 6.80-6.85 (2H, m) , 6.90 (1H, t, J=8Hz) , 7.31- 
7.44 (5H, m), 7.73 "(1H, d, J=8Hz) , 8.50 (1H, d, 
35 J=8Hz), 8.81 (1H, br s) 
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SxampTp IBfi 

Sodium hydride (60%, 4 8 mg) was added to a solution of 
3-chloro-8- (2, 6-dichiorober.zoylamino) -2-methylimidazo- 
[1, 2-a] pyridine (354 ng) in N, N-dimethylf ormamide (7 mi) . 
The mixture was stirred at ambient temperature for 30 minutes 
and methyl iodide (710 mg) was added to the mixture. After 
stirring at ambient temperature for 1 hour, the mixture was 
partitioned between dichloromethane and water. The organic 
layer was separated, washed with water, dried over sodium 
sulfate and evaporated in vacuo. The residue was dissolved 
in diethyl ether and the solution was extracted with 1N- 
hydrochloric acid. The aqueous solution was neutralized with 
aqueous saturated sodium bicarbonate and extracted with 
dichloromethane. The extract was dried over sodium sulfate 
15 and evaporated in vacuo. The residue was crystallized from a 
mixture of diethyl ether and hexane to give 3-chloro-8- [N- 
(2, 6-dichiorobenzoyl ) ] methylamino-2-methylimidazo [ 1 , 2-a] - 
pyridine (217 mg) . 

mp : 138-139°C 
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The following compounds (ExamplP* irq to 121) were 
obtained according to a similar manner to that of Example i? . 

Example IRQ 

8- (2, 6-Dichlorobenzoylamino) -2, 3-dimethylimidazo- 
[1, 2-a] pyridine hydrochloride 
mp : >250°C 

NMR (CDC1 3 , 5) : 2.50 (3H, s), 2.56 (3H, s) , 7.25-7.45 
(4H, m), 7.87 (1H, d, J=7Hz) , 9.03 (1H, d, J=7Hz) 



ExampJp 1Q0 

8- (2-Chloro-6-methylbenzoylamino) -3-hydroxymethyl-2- 
trifluoromethylimidazo [1, 2-a 1 pyridine hydrochloride 
mp : 168-173°C 

35 NMR (CDC1 3 :CD 3 CD = 9:1, 6) : 2.37 (3H, S ) , 4.99 (2H, 
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S), 7.10-7.25 (4H, IT.), 8.23 (lH,d, J=7Hz), 8.7 
(1H, d, J=7Hz) 

Example 191 

8- (2, 6-Dichlorobenzoylamino) -3- (1-hydroxy-l- 
methylethyl ) -2-methylimidazo [ 1 , 2-a] pyridine hydrochloride 
rap : 248-250°C 

NMR (DMSO-d 6/ 5) : 1.20 ( 6H, S) , 2.58 (3H,S) , 7.45 
(1H, t, J=7Hz), 7.50-7.65 (3H, n) , 8.63 (1H, d, 
J=7Hz), 9.00 (1H, d, J=7Hz) 

ExamolP 1?? 

8- (2, 6-Dichlorobenzoylamino) -3- ( 1-hydroxy-l- 
me thy 1 ethyl) -2-trif luoromethylimidazo [1, 2-a] pyridine 
hydrochloride 

mp : 134-137°C 

NMR <DMSO-d 6 , 5) : 1.68 (6H, s), 7.08 (1H, t, J=7Hz) 
7.45-7.60 (3H, m) , 8.18 (1H, d, J=7Hz), 8.91 (1H, d, 
J=7Hz) 

Exampl e ■ 

8- (2, 6-Dichlorobenzoylamino) -3-methoxy-2- 
methylimidazo [ 1 , 2-a ] pyridine hydrochloride 
mp : 191-193°C 

NMR (CDCi 3/ 5) : 2.60 (3H, m) , 4.13 (3H, mi, 7.28-7. 
(4H, m) , 7.92 (1H, d, J=8Hz) , 9..00(1H, d, J=8Hz) 

8- (2, 6-Dichlorobenzoylamino) -3- ( l-methylimidazoi-2- 
yl) thioraethyl -2-trif luororaethylimidazo [1, 2-a] pyridine 
hydrochloride 

mp : 155-165°C 

NMR (DMSO-d 6 , 5} : 3.69(3H, s), 4.83 (2H, s), 7.28 (1H, 
s), 7.45-7.57 (3K, m) , 7.72(1H, s), 7.87(1H, s) , 8.88(1 
d, J=8Hz), 8.58 (1H, d, J=8Hz) 
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Example 19? 

To a suspension of 8- (2, 6-dichlorobenzoyiamino) -3- 
hydroxymethyl-2- trif luoromethyiimidazo [ 1 , 2-a ] pyridine (20.0 
g) in dichlorome thane (400 ml) was added thionyl chloride 
5 (7.2 ml) and pyridine (1 ml) dropwise. The mixture was 

stirred for two and half hours at ambient temperature. The 
reaction mixture was evaporated under reduced pressure and 
the residue was diluted with toluene (200 ml) and evaporated 
under reduced pressure three times. The residual solid was 
10 triturated with diethyl ether (200 ml) to give 3- 

chloromethyl-8- (2, 6-dichlorobenzoyiamino) -2-trif luoromethyi- 
imidazo [1, 2-a] pyridine (20.4 g) as a pale yellow solid, 
mp : 200-203'C 

NMR (CDC1 3 , 6) : 5.05 (2H, s), 7.17 (3H, t, J=8Hz) , 
15 7.30-7.45 (3K, m) , 7.98 (1H, d, J=8Hz) , 8.62 (IK, 

d, J=8Hz), 8.73 (1H, s) 

Example 196 

To a solution of potassium cyanide (925 mg) in water (7 
20 ml) was added acetonitrile (30 ml) and 3-chloromethyl-8- (2, 6- 
dichlorobenzoylamino) -2-trif luoromethyiimidazo [1, 2-a] pyridine 
(3.0 g) . The mixture was stirred for 20 minutes at 45°C and 
then diluted with water (30 ml) . The mixture was stirred for 
30 minutes in an ice bath and the precipitate was filtered 
25 and washed with water to give 3-cyanomethyl-8- (2, 6- 

dichlorobenzoylamino) -2-trif luoromethyiimidazo [1, 2-a] pyridine 
(1.9 g) . 

" mp : 210-213°C 

NMR (CDC1 3/ 5) : 4.21 (2H, s), 7.19 (1H, t, J=8Hz) , 
30 7.32-7.47 (3H, m) , 7.90 (1H, d, J=8Hz) , 8.64 (1H, 

d, J=8Hz), 8.70 (1H, s) 

The following compound was obtained according to a 
similar manner to that of Example 186 . 

35 
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Example 197 

3-Carboxymethyl-8- (2, 6-dichlorobenzoyl amino) -2- 
trif luoromethylimidazo [1, 2-a] pyridine 
mp : >250°C 

NMR (DMSO-dg, 5) : 4.22 (2H, s) , 7.16 (1H, t, J=8Hz) , 

7.44-7.58 (3H, m) , 8.28 (1H, d, J=8Hz) , 8.38 (1H, 
d, J=8Hz) 

The following compounds f Examples 198 to 212 1 were 

obtained according to a similar manner to that of Example 10 . 

Example 198 

. 3-Carbamoylmethyl-8- (2, 6-dichlorobenzoylamino) -2- 
tr if luoromethylimidazo [1, 2-a] pyridine 
mp : >260°C 

NMR (CDC1 3/ 6) : 4.01 (2H, s), 7.07 (1H, t, J=8Hz) , 

7.35-7.45 (3H, m) , 8.00 (1H, d, J=8Hz) , 8.58 (1H, 
d, J=8Hz) 

Example i 99 

3- (N-Cyanomethylcarbamoylmethyl) -8- (2, 6- 
dichlorobenzoylaminc) -2-trif luoromethylimidazo [1, 2-a] pyridine 

mp : 248-251°C 

NMR (CDC1 3/ 6) : 4.05 (2H, s) , 4.12 (2H, s), 7.09 (1H, 
t, J=8Hz), 7.33-7.46 (3H, m) , 8.01 (1H, d, J=8Hz), 
8.60 (1H, d, J=8Hz) 

8- (2, 6-Dichiorobenzoylaminc) -3- [N- (2-hydroxyethyl ) - 
carbamoylmethyl] -2-trif luoromethylimidazo [1, 2-a j pyridine 
mp : 239-241°C 

NMR (CDC1 3 , 5) : 3.35 (2H, t, J=5Hz) , 3.63 (2H, t, 

J=5Hz), 4.00 (2H, s), 7.05 (1H, t, J=8Hz), 7.32- 
7.45 (3H, m) , 8.05 (1H, d, J=8Hz) , 8.58 (IK, d, 
J=8Hz) 
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ESI -MASS : 475 (M T +1) 
Example ?91 

8- (2, 6-Dichlorobenzoylaaino)-3-fN-(2-methoxyethyl)- 

5 car ^amoylmethyl]-2-trifluoro!riethyliir.ida2o[l / 2-a]pyridine 
nip : 184-186°C 

NMR (CDC1 3/ 5) : 3.31 (3H, s) , 3.98 (2H, s), 5.98 (1H, 
br s), 7.05 (1H, t, J=8Hz), 7.32-7.45 (3K, m) , 8.08 
(IH, d, J=8Hz), 8.54 (1H, d, J=8Hz), 8.70 (1H, s) 
10 ESI-MASS : 489 (M + +l) 

Example ?n? 

8 ~ < 2 ' 6-Dichlorobenzoylamino)-3- [N- (pyridin-3-yl ) - 
carbamoylmethyi ] -2-tri f luoromethylimidazo 1 1 , 2-a ] pyridine 
15 mp : 236-238°C 

NMR (DMSO-dg, 5) : 4.39 (2H, s), 7.14 (1H, t, J=8Hz) , 
7.30-7.40 (1H, m), 7.42-7.58 (3H, m) , 8.01 (1H, d, 
J=8Hz), 8.24-8.32 (2H, m) , 8.41 (1H, d, J-BHz) # 
8.73 (1H, s) 

20 

ExaTnnlg 

8- {2, 6-Dichlorobenzoylamino) -3- [N- (2-aminopyridin-3-yl) - 
carbamoylmethyl ] -2-trif luoromethylimidazo [ 1 , 2-a] pyridine 
mp : 240-243°C 

25 NMR (CDC1 3/ 5) : 4.20 (2H, s) , 6.72 (1H, dd, J=8Hz and 

4Hz), 7.07 (1H, z, J=8Hz), 7.30-7.47 (3H, m) , 7.57 
(IK, d, J=8Hz), 7.95 (iH, d, J=8Hz), 8.10 (1H, d, 
J=8Hz), 8.60 (IH, d, J=8HZ) 
ESI-MASS : 523.1 (M + -rl) 

30 

Example ?04 

8- (2, 6-Dichlorobenzoylamino) -3- ( N- fur fury 1 carbamoyl- 
methyl ) -2-trif luoromethylimidazo [ 1 , 2-a ] pyridine 
mp : :80-183°C 

35 NMR (CDC1 3 , 5) : 4.00 (2K, s) , 4.41 (2H, d, J=6Hz} , 
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5.91 (1H, br), 6. IS ( IK, d, J-4HZ), 6.30 (1H, d, 
J=4Hz), 7.03 (1H, z, J=8Hz), 7.33 (1H, s), 7.34- 
7.44 (3H, m), 8.05 (1H, d, J=8Hz) , 8.54 (1H, d, 
J=8Hz), 8.73 (1H, s) 

5 

8- (2, 6-Dichlorobenzoylamino) -3- [N- [2- (imidazoi-4-yl) -' 

ethyl ]carbamoylmethyl]-2-trifluoroinethylimidazo[l,2-a]- 
pyridine hydrochloride 

10 mp : 180-190°C 

NMR (DMSO-dg, 6) : 2.82 (2H, t, J=6Hz.) , 3.40 (2H, q, 
J=6Hz), 4.07 (2H, s), 7.12 (1H, t, J=8Hz) , 7.44 
(1H, s), 7.45-7.58 (3H, m) , 8.22 (1H, d, J=8Hz) , 
8.26 (1H, d, J=8Hz), 8.76 (1H, t, J=6Hz), 9.01 (1H, 

15 S ) 

Example ?Ofi 

8 ~ < 2 ' 6-Dichlorobenzoylamino) -3- [N- (pyridin-2-yl) - 

carbamoylnvethyl]-2-trifluoromethylimidazo[l,2-a] pyridine 
20 hydrochloride 

mp : 238-240°C 

NMR {DMSO-d 6 , 5) : 4.48 (2H, s), 7.10-7.20 (2H, m) , 

7.46-7.57 (3H, m) , 7.85 (1H, t, J*8Kz), 7.95 (1H, 
d, J=8Hz), 8.78 (1H, d, J=8Hz) , 8.37 <1H, d, 
25 J=8Kz), 8.42 (1H, d, J=8Hz) 

ExamplP 707 

8- (2, 6-Dichlorobenzoylamino) -3- r [N- (pyridin-2-yl ) - 
methyl J carbamoylmethyl ] -2-rrif luorcmethyiimidazo [ 1 , 2-a] - 
30 pyridine hydrochloride 
mp : >250°C 

NMR (CDC1 3 , 6) : 4.09 (2H, s) , 4.53 (2H, d, J=5Hz) , 

6.98-7.23 (4K, m) , 7.29-7.45 (3H, m) , 7.67 (IK, C, 
J=8Hz), 8.09 (1H, d, J=8Hz), 8.45-8.55 (2H, m) , 
35 8.74 (1H, s) 
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ESI -MASS : 522 (M + +l) 

8- (2, 6-Dichlorobenzoylaminc) -3- '[ [N- (pyridin-3-yl) - 
methyl J carbamoylmethyl ] -2-trif luoromethyiimidazo [ 1 , 2-a} - 
pyridine hydrochloride 
mp : 167-180 e C 

NMR (DMSO-dg, 6) : 4.21 (2H, s), 4.50 (2H, d, J=6Hz) , 
7.12 (1H, t, J=8H2), 7.40-7.57 (3H, m) , 8.05 (1H, 
t, J=8Hz), 8.25 (IK, d, J=8Hz), 8.37 (1H, d, 
J=8Kz), 8.46 (IK, d, J=8Hz), 8.83 (IK, s) , 9.12 
(IK, s) 

Example ?0Q . 

15 8- (2, 6-Dichlcrobenzoylaraino) -3- f [N- (pyridin-4-yl ) - 

methyl] carbamoylmethyl] -2- trif luoromethyiimidazo [1, 2-a] - 
pyridine hydrochloride 
mp : 175-200°C 

NMR (DMSO-d 6 , 6} : 4.29 (2K, s), 4.59 (2H, d, J=6Hz) , 
20 "*-H (1H, t, J=8Hz), 7.45-7.58 (3H, m) , 7.92 (2H, 

d, J=8Hz), 8.27 (2H, d, J=8Hz) , 8.39 (2H, d, 
J=8Hz), 8.89 (2H, d, J=8Hz), 9.19 (IK, s) 

25 8- (2, 6-Dichlorobenzoylamino) -3- [ [N-methyl-N- (pyridin-2- 

yi ) methyl j carbamoylmethyl ] -2-tri f luoromethyiimidazo [ 1 , 2-a 3 - 
pyridine hydrochloride 
mp : 218-225 a C 

NMR (DMSO-d 6 , 6) : 2.88 (6/5H, s>, 3.32 (9/5H, s) , 
30 4.48 (2H, s), 4.78 (6/5H, s) , 4.92 (4/5K, s), 7.07- 

7.21 (1H, m) , 7.45-7.57 (3H, m) , 7.63-7.70 (1H, m) , 
7.97 (IK, t, J=8Hz), 8.19-8.30 (2H, m) , 8.34 (1H, 
d, J=8Hz), 8.73 (IK, d, J=8Hz) 

35 Ex amp i p 2JJ 
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8- (2, 6-Dichiorobenzoyl amine) -3- (morpholinocarbonyl- 
methyl) -2-trif luoromethylimidazo [1, 2-a ] pyridine 
mp : 256-257°C 

NMR (CDC1 3/ 6) : 3.60-3.75 (8H, a), 4.13 (2H, s), 7.00 
(1H, t, J=8Kz), 7.32-7.43 (3K, m) , 8.02 (1H, d, 
J=8Hz), 8.52 (1H, d, J=8Hz), 8.71 (1H, s) 

ESI-MASS : 501 (M + +l) 

Example 

3- (N-Carbamoylmethyl-N-methylaminomethyl) -8- (2,6- 
dichlorobenzoylamino) -2-trif luoromethylimidazo [ 1 , 2-a) pyridine 
mp : 219-222°C 

NMR (CDC1 3/ 6) : 2.38 (3H, s) , 3.14 (2H, S) , 4.05 (2H, 
s), 5.45 (1H, S), 6.40 (1H, s) , 7.07 (1H, t, 
J=8Hz), 7.30-7.44 (3K, m) , 8.12 (1H, d, J=8Hz) / 
8.56 (1H, d, J=8Hz), 8.81 (1H, s) 

ExamnlP 71 ^ 

A mixture of 8- (2, 6-dichlorobenzoylamino) -3- [N- (2- 
aminopyridin-3-yl) carbamoylmethyl ] -2-trif luoromethylimidazo- 
[1, 2-a]pyridine (60 mg) and methanesulfonic acid (12 mg) was 
dissolved in ethanol (1.2 ml) at 60°C. The resulting 
solution was concentrated in vacuo and the obtained oil was 
crystallized from diethyl ether to give 8- (2 , 6-dichloro- 
benzoylamino) -3- [N- (2-aminopyridir.-3-yl) carbamoylmethyl] -2- 
rriflucromethyiimidazo [1, 2-a] pyridine methanesulf onate (59 
mg) . 

mp : 252-253°C 

NMR (DMSO-d 6 , 6) : 2.34 (3H, s) , 4.40 (2H, s) , 6.90 

(1H, t, J=8Hz), 7.16 (1H, t, J=8Hz), 7.46-7.56 (3H, 

m) , 7.82-7.92 (3H, m) , 8.02 (1H, d, J=8Hz) , 8.28 
(1H, d, J=8Hz), 8.40 (1H, d, J=8Hz) , 10.04 (1H, s), 

11.26 (1H, s) 

The following compound was obtained according to a 
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similar manner to that of Example 
Example 214 

8- (2, 6-Dichlorobenzoylamino) -3- (imiciazo [5, 4-b]pyridin-2- 

yl)methyl-2-trifluoromeT:hylimidazotl / 2-a] pyridine 
methanesulfonate 

mp : 205-212°C 

NMR {DMSO-d g/ 5) : 5.01 (2K, s) , 7.15 (1H, t, J=8Hz), 
7.45-7.58 (4H, a), 8.25-8.33 (2H, m) , 8.38 (1H, d, 
J=8Hz), 8.50 (1H, d, J=6Hz) 

The following compound was obtained according to a 
similar manner to thar of Examnl g 7 . 

3- (N-Carboxymethyl-N-methylaminomethyl) -8- (2, 6- 
dichlorobenzoylamino)-2-trifluoromethylimidazo[l, 2-a]pyridine 
NMR (DMSO-dg, 5) : 2.21 (3H, s) , 3.32 (2H, s), 4.12 
(2H, s), 7.15 (1H, t, J=8Hz), 7.45-7.57 (3H, m) , 
8.29 (1H, d, J=8Hz), 8.69 (1H, d, J=8Hz) 
ESI -MASS : 473 (M + +l) 

The following compounds r F.xampi es ?16 to 226 1 were 
obtained according to a similar manner to that cf Example 
100 - 

Example 7T 6 

3- (N-Cyanomethyl-N-methylaminomethyl) -8- (2,6- 
dichlorobenzoyiamino) -2-trif luoromerhylimidazo [ 1 , 2-a] pyridine 
mp : 206-210°C 

NMR (CDC1 3 , 6) : 2.47 <3H, s), 3.50 (2H, s) , 4.08 (2H, 
s), 7.05 (1H, t, J=8Hz), 7.32-7.45 (3H, m) , 8.02 
(1H, d, J=8Hz), 8.57 (IK, d, J=8Hz), 8.73 (1H, s) 

ESI-MASS : 456 (M + +l) 
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ExamnlP 71 1 

8- (2, 6-Dichlorobenzoylamino) -3- [ [N- (2-hydroxyethyl ) -N- 
merhyl J aminomethyl ] -2-trif luoromethylimidazo [ 1 , 2-a] pyridine 
mp : 214-218 °C 

NMR (CDC1 3 , 6) : 2.13 (IK, br) , 2.28 <3H, s) , 2.67 

(2H, t, J=6Hz), 3.70 (2K, q, J=6Kz) , 4.02 (2H, s), 
7.02 (1H, t, J=8Hz), 7.29-7.45 (3H, m) , 8.13 (1H, 
d, J=8Hz), 8.55 (IK, d, J=8Hz) / 8.80 (IK, s) 

ESI-MASS : 4 61 (M + -ri) 

Ex amp] p 71 R 

8- (2, 6-Dichlorobenzoylamino) -3- (4-ethoxycarbonyl- 

piperazin-l-yl ) methyl-2-trif luoromethylimidazo [ 1 , 2-a ] pyridine 
mp : 213-216°C 

NMR (CDC1 3 , 6) : 1.25 (3H, z, J=6Hz) , 2.46 (4H, br s) , 
3.47 (4H, br s) , 3.95 (2H, s) , 4.14 (2H, q, J=6Hz), 
7.01 (1H, z, J=8Hz>, 7.32-7.44 (3H, m) , 8.16 (1H, 
d, J=8Hz), 8.55 (1H, d, J=8Hz), 8.74 (1H, s) 

Example 71 Q 

8- (2, 6-Dichlorobenzoylaminc)-3-[ [N- (2-hydroxyethyl ) -N- 
methylamino] methyl] -2- trif luoromethylimidazo [1, 2-a] pyridine 
hydrochloride 

mp : 238-240'C 

NMR (DMSO-d 6 , 5) : 2.79 (3K, br) , 3.43 (4H, br) , 3.35 
(2H, br), 7.29 (IK, t, J=8Hz) , 7.47-7.60 (3K, m) , 
8.39 (IK, d, J=8Kz), 8.65 (1H, d, J=8Hz) 

ESI-MASS : 461 (M + +l) 

Ex amn 1 p 770 

8- (2, 6-Dichiorobenzoyiamino) -3- [ [N- [2- (N* ,N' - 
dimethyiamino) enhyl ] -N-methylamino]methyl] -2- 
trif luoromethylimidazo [ 1, 2-a] pyridine dihydrochloride 

zap : I68-175°C 

NMR (DMSO-dg, 0) : 3.33-4.00 (15H, br) , 7.70 (1H, t, 
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J=8Hz), 7.58-7.95 (3H, m) , 8.35 (1H, d, J=8Hz) , 
8.50-8.70 (1H, br) 



Example 221 

8- (2, 6-Dichlorobenzoylamino) -3- [ [N- (pyridin-2-yl) methyl - 
N-methylamino ] methyl ] -2-trif luoromethylimidazo [ 1 , 2-a ] pyridine 
dihydrochloride 

mp : 169-174"C 

NMR (DMSO-d 6 , 6) : 2.70 (3H, s) , 4.62 (2H, s), 4.82 
(2H, s), 7.30 (1H, t, J=8Hz), 7.45-7.67 (6H, m) , 
8.05 (1H, t, J=8Hz), 8.66-8.75(2H, m) , 8.88 
(1H, d, J=8Hz) 

ESI-MASS : 508 (M + +l) 

Example 222 

3-[N,N-bis (2-Hydroxyethyl) aminomethyl] -8- (2, 6- 
dichlorobenzoylamino) -2-trif luoromethylimidazo [1, 2-a] pyridine 
hydrochloride 

mp : 195-198°C 

NMR (DMSO-d 6 , 6) : 3.10-3.70 (4H, br) , 3.82 (4H, br) , 
5.01 (2H, br), 7.30 (1H, t, J=8Hz) , 7.47-7.60 (3H, 
m) , 8.40 (1H, d, J=8Hz), 8.64 (1H, d, J=8Hz) 

ESI-MASS : 491 (M + +l) 



Example 273 

8- (2, 6-Dichlorobenzoylamino) -3- (4-hydroxypiperidin-l- 
yl ) methyl-2-trif luoromethylimidazo [ 1 , 2-a ] pyridine 
hydrochloride 

mp : 198-205'C 

•NMR (DMSO-d 6/ 6) : 1.60-2.05 (3H, m) , 3.05-3.70 (6H, 
m), 4.75-4.92 (2H, m) , 7.28 (1H, t, J=8Hz) , 7.47- 
7.58 (3H, m) , 8.39 (2H, d, J=8Hz) , 8.78 (1H, t, 
J=8Hz) 
ESI-MASS : 4 87 (M + +l) 
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Example 224 

3- (4-Acetylpiperazir.-l-yi)me£hyl-8- (2, 6-dichlorober.zoyl- 
amino) -2-trif luoromethylimidazo [1, 2-a] pyridine hydrochloride 
mp : 230-232°C 

NMR <DMSO-d 6 , 5) : 2.C2 (3H, s) , 3.40-3.75 (10H, br) , 
7.25 (1H, t, J=8Hz) / 7.45-7.58 (3H, m) , 8.37 (1H, 
d, J=8Hz), 8.67 {IK, br) 

ESI -MASS : 514 (M + +i) 

Example 225 

8- (2, 6-Dichlorobenzoylamino) -3- [2- (imidazol-l-yl ) ethyl) - 
2-methylimidazo [ 1 , 2-alpyridine 
mp : >250°C 

NMR (DMSO-d 6 , 6) : 2.03 (3H, s) , 3.33 (2H, t, J=6Hz) , 
4.18 (2H, t, J=6Hz), 6.83 (1H, s) , 6.88 (1H, t, 
J=7Hz), 7.10 (1H, s), 7.41 (1H, s) , 7.42-7.53 (3H, 
a), 8.05 <1H, d, J=7Hz), 8.12 (1H, d, J=7Hz) 

ExamplP 77 f, 

8- (2, 6-Dichlorobenzoylamir.o) -3- (2- (imidazol-l-yl) ethyl] - 
2-tri f luoromethylimidazo [1, 2-a] pyridine 
mp : 252-254 e C 

NMR (DMSO-d 6/ 6) : 3.54 (2H, t, J=6Hz) , 4.26 (2H, t, 

J=6Hz), 6.81 (1H, s), 7.05-7.12 (2H, m) , 7.43-7.57 
(4H, m) , 8.21-8.28 (2K, m) 

Example 771 

A mixture of 8- (2, 6-dichlorober.zoylamino) -3-f ormyi-2- 
trifluoromethylimidazo (1, 2-a]pyridine (200 mg) and 2- 
aminoethanoi (33 mg) in ethanol (4 ml) was refiuxed for 10 
hours. The reaction mixture was cooled to ambient 
temperature and the precipitate was filtered and washed with 
ethanol (3 ml) to give (E2) -8- (2 , 6-dichlorobenzoylamino) -3- 
[N- (2-hydroxyethyl) iminomethyl] -2-trif luoromethylimidazo- 
[1, 2-a]pyridine (198 mg) . 
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mp : 236-238°C 

NMR (CDCI3, 6) : 2.00 (1H, t, J=6Hz) , 3.85 (2H, t, 

J=6Hz), 3.92-4.00 (2H, m) , 7.13 (1H, t, J=8Hz) , 

7.33-7.43 (3H, m) , 8.68 (1H, d, J=8Hz), 8.71 (1H, 
5 s), 8.92 (1H, s), 9.55 (1H, d, J=8Hz) 

Example 77fl 

A mixture of (EZ) -8- (2, 6-dichlorobenzoylamino) -3- [N- (2- 
hydroxyethyl ) iminomethyl ] -2-trif luoromethylimidazo [ 1 , 2-a] - 

10 pyridine (180 mg) and sodium cyanoborohydride in 

dichloromethane (2 ml) and methanol (1 ml) was stirred 
overnight at ambient temperature. The reaction mixture was 
evaporated under reduced pressure. The residue was diluted 
with dichloromethane (10 ml) and washed with water (5 ml) . 

15 The organic layer was dried over sodium sulfate and 

evaporated under reduced pressure. The residue was purified 
by flash column chromatography on silica gel with 1% methanol 
in dichloromethane (V/V) as an eluent. The obtained product 
was treated with hydrogen chloride in ethanol (7N, 1 ml) . 
20 The precipitate was filtered and washed with ethanol to give 
8 ~ (2, 6-dichlorobenzoylamino) -3- [N- (2-hydroxyethyl) - 

aminomethyl] -2-trif luromethylimidazo [1, 2-a]pyridine 
hydrochloride (75 mg) . 
mp : 244-246°C 

25 NMR (DMSO-d 6 , 5) : 3.14 (2H, br t, J=6Hz) , 3.73 (2H, 

br), 4.75 (2H, s) , 5.32 (1H, br) , 7.27 (1H, t, 
J=8Hz), 7.46-7.58 (3H, m) , 8.36 (1H, d, J=8Hz) , 
8.66 (1H, d, J=8Hz), 9.26 (1H, br) 

30 The following compound was obtained according to a 

similar manner to that of Examples 227 and 778. 

Example 229 

8- (2, 6-Dichlorobenzoylamino) -3- [N- (2-hydroxyethyl) - 
35 aminomethyl] -2-trif luoromethylimidazo [1, 2-a)pyridine 
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mp : 213-215'C 

NMR (CDCI3, 6) : 2. 82 (2K, t, J=5Hz), 3. 69 (2H, t, 

J=5Hz), 4.28 (2H, s), 7.01 (1H, t, J=8Hz), 7.32- 
7.43 (3H, m), 8.15 (IK, d, J=8Hz) , 8.53 (1H, d, 
j=8Hz), 8.78 (1H, s) 

To a mixture of 8- (2, 6-dichlorobenzoylamino) -3- [ [N- (2- 
hydroxyethyl ) -N-methyl amino] methyl ] -2-trif luorome thylimidazo- 
il, 2-a ] pyridine (140 mg) and carbon zetrabromide (121 ag) in 
dichlorome thane (5 ml) was added triphenylphosphine (119 mg) 
portionwise and the mixture was stirred for 30 minures at 
ambient temperature. The reaction mixture was evaporated 
under reduced pressure and the residue was purified by flash 
column chromatography on silica gel with 20% ethyl acetate in 
n-hexane (V/V) as an eluenr. The fractions containing 
produce were evaporated under reduced pressure. The residue 
was crystallized spontaneously and the crystal was triturated 
with diisopropyl ether to give 3- [ [N- (2-bromoethyl) -N- 
methyl] aminomethyl ] -8- (2, 6-dichlorobenzoylamino) -2- 
trifluoromethylimidazo[l, 2-a] pyridine (144 mg) . 
mp : 182-184°C 

NMR (CDC1 3 , 6) : 2.25 (3H, s) , 2.90 (2H, t, J=6Hz) , 
3.47 (2H, t, J=6Hz) / 4.00 (2H, s), 7.00 (1H, t, 
J=8Hz), 7.30-7.45 (3H, m) , 8.36 (1H, d, J=8Hz) , 
8.54 (1H, d, J=8Hz), 8.70 (1H, s) 

The following compound was obtained according to a 
similar manner to that of Example 230 . 

ExamolP ?31 

3- (2-3romoethyl) -8- (2, 6-dichlorobenzoyiamino) -2- 
trif luoromethylimidazo [1, 2-a] pyridine 
mp : 170-171°C 

NMR (CDCI3, 6) : 3.52-3.70 (4H, m) , 7.04 (1H, t, 
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J=7HZ), 7.30-7.43 (3H, m) , 7.90 (1H, d, J=7Hz) , 
8.52 (1H, d, J=7Hz), 8.71 (1H, br s) 

Example ?3? 

A mixture of 3- [ [N- (2-bromoethyl) -N-methyl] aminomethyl] - 
8- (2, 6-dichlorobenzoylamino) -2-trif luoromethylimidazo [1, 2-a] - 
pyridine (100 mg) , 2-ntercaptoimidazole (23 mg) , potassium 
carbonate (53 mg) and potassium iodide (63 mg) in N,N- 
dimethylformamide (1 ml) was stirred for 1.5 hours at ambient 
temperature. The reaction mixture was partitioned between 
ethyl acetate and water and the organic layer was washed with 
water. The organic layer was dried over sodium sulfate and 
evaporated under reduced pressure. The residue was treated 
with hydrogen. chloride in ethanol (7N, 1 ml) and evaporated. 
The residue was crystallized spontaneously and triturated 
with ethyl acetate to give 8- (2, 6-dichlorobenzoylamino) -3- 
[ [N-[2- (imidazol-2-yl) thioethyl] -N-methyl amino] methyl] -2- 
trif luoromethylimidazo [ 1 , 2-a] pyridine dihydrochloride ( 91 
mg) . 

mp : 231-233°C 

NMR (DMSO-d 6 , 6) : 2.65 (3H, s), 3.39 (2H, br) , 3.74 

(2H, br), 4.70 (2H, br) , 7.25 (1H, t, J=8Hz), 7.47- 
7.57 (3H, m) , 7.72 (2H, s), 8.38 (1H, d, J=8Hz) , 
8.65 (1H, d, J=8Hz) 

The following compounds [Examples 713 to 223.] were 
obtained according to a similar manner to that of Example 
222.' 

Example 233 

8- (2, 6-Dichlorobenzoylamino) -3- (pyridin-2-yl ) thiomethyl- 
2-trifluoromethylimidazo [1, 2-a]pyridine hydrochloride 
mp : 186-188°C 

NMR (DMS0-d 6/ 6) : 5.02 (2H, s) , 7.16-7.23 (2H, m) , 

7.35 (1H, d, J=8Hz), 7.45-7.57 (3H, m) , 7.65-7.72 
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(IK, m) , 8.30 (IH, c, J=8Hz)-, 8.4 7 (1H, d, J=8Hz), 
8.51 (IH, dd, J=6 and 2Hz) 
ESI -MASS : 497 (M + +l) 

ExamnlP ?34 

8- (2, 6-Dichlorobenzoylamino) -3- (pyridin-4-yl ) chiomethyl- 
2-trif luoromethylimidazo [1, 2-a] pyridine hydrochloride 
mp : >210°C 

NMR (DMSO-dg, 5) : 5.18 (IH, s) , 7.27 (IH, t, J=8Hz) , 
7.46-7.58 (3H, m) , 7.90-7.96 (2H, m) , 8.36 (IH, d, 
J=8Hz), 8.55 (IH, d, J=8Hz) , 8.70 (2K, d, J=6Ez) 

ESI-MASS : 497 (M + +l) 

Example 225. 

3- (Benzimidazol-2-yl) thiomet.hyl-8- (2, 6-dichlorobenzoyl- 

amino)-2-trifluoromethylimidazo[l, 2-a]pyridine hydrochloride 
mp : >250°C 

NMR (DMSO-d 6 , 6) : 5.13 (2H, s) , 7.24 (IH, t, J=8Hz) , 

7.33 (2H, m), 7.42-7.56 (3H, m) , 7.61 (2H, m) , 8.32 
(IH, d, J=8Hz), 8.61 (IH, d, J=8Hz) 

EXfllPpTf ?36 

8- (2, 6-Dichlorobenzoylamino) -3- (imidazo[5, 4-b] pyridin-2- 
yl) thiomethyl-2-trif luoromethylimidazo [1 , 2-a] pyridine 
hydrochloride 

rap : >250"C 

NMR (DMSO-d 6 , 6) : 5.22 (2H, s) , 7.25 (IH, C, J=8Hz) , 
7.37-7.57 (4H, n) , 8.13 (IK, d, J=8Hz), 8.33 (IH, 
d, J=8Hz), 8.41 (IH, C, J=5Hz) , 8.60 (IH, d, J=8Hz) 

ESI-MASS : 537 (M + +i) 

Ex amp 1 p 7 37 

8- (2, 6-Dichlorobenzoylamino) -3- ( imidazol-2-yl ) thio-2- 
trif luoromethylimidazo [1, 2-a] pyridine 
mp : 147-151 e C 
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NMR (DMSO-d 6 , 5) : 6.90 (1H, br) , 7.15 {1H, br) , 7.30 
(1H, d, J=8H2) / 7.45-7.58 (3H, m) , 8.40 (1H, d, 
J=8Hz), 8.52 {1H, d, J=8Hz) 

SxamolP ?"Sfi 

8 ~ (2/ 6-Dichlorobenzoylamino) -3- [2- (imidazol-2- 
yl ) thioethyl ] -2- tr i f luoromethyl imidazo [ 1 , 2-a j pyridine 
lap : 123-127°C 

NMR (DMSO-d 6 , 6) : 3.24 (2H, t, J=7Hz), 3.48 (2H, t, 

J=7Hz), 7.02 (1H, brs), 7.13 (IK, t, J=7Hz) , 7.20 
(1H, br s), 7.43-7.58 (3H, in), 8.26 (1H, d, J=7Hz), 
8.56 (IK, d, J=7Hz) 

Example 

To a solution of sodium sulfide (136 mg) in 
N,N-dimethylformamide (2 ml) was added 3-chioromethyl-8- (2, 6- 
dichlorobenzoylamino) -2-trif luoromethylimidazo [1, 2-a]pyridine 
(200 mg) portionwise and the mixture was stirred for 2 hours 
at ambient temperature. The reaction mixture was poured into 
ice-water and extracted with ethyl acetate. The extract was 
washed with water, dried over sodium sulfate and evaporated 
under reduced pressure. The residue was crystallized 
spontaneously and the crystal was triturated with diisopropyl 
ether to give 8- (2, 6-dichlorobenzoylamino) -3-mercaptomethyl- 
2-trifluoromethylimidazo[l,2-a]pyridine (186 mg) . 
mp : 163-173°C 

NMR (CDC1 3 , 5) : 4.23 (2H, s), 7.01 (IK, t, J=8Hz) , 

7.30-7.46 (3H, m) , 7.65 (IK, d, J=8Hz) , 8.57 (1H, 
d, J=8Hz), 8.75 (IK, s) 

Example 74 0 

A mixture of 3-chloromethyi-8- (2, 6-dichlorobenzoyl- 
amino) -2-trif luorome thylimidazo [1, 2-a] pyridine (127 mg) and 
thiourea (29.7 mg) in ethanol (2 ml) was stirred at ambient 
temperature for 2 hours. The mixture was evaporated in vacuo 
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and the residue was crystallized from ethyi acetate to give 
3- (amidinothiomethyl) -8- (2, 6-dichlorobenzoylamino) -2- 
trif luoromethylimidazo [1, 2-a] pyridine hydrochloride (116 mg) . 
mp : 215-218 0 C 

NMR (DMSO-dg, 6) : 5.17 (1H, s) , 7.29 (1H, t, J=8Hz) , 
7.45-7.60 (3H, m) , 8.36 (1H, d, J=8Hz) , 8.62 (1H, 
d, J=8Hz), 9.45 (4H, m) 

The following compounds f ExamnlP^ ?4i to 245 1 were 
obtained according to a similar manner to that of ExanmlP 17 . 

Example 741 

8- (2, 6-Dichlorobenzoylamino) -3- (imidazol-2-yl ) thio-2- 
trif luoromethylimidazo [ 1 , 2-a ] pyridine hydrochloride 
mp : >250°C 

NMR (DMSO-dg, 6) : 7.35 (1H, t, J=8Hz) , 7.45-7.60 (5H, 
m) , 8.49 (1H, d, J=8Hz) / 8.58 (1H, d, J=8Hz) 1 

ExamnlP 747 

8- (2, 6-Dichlorobenzoylamino) -3- [2- (imidazol-2- 
yl ) thioethyl ] -2-tr if luoromethylimidazo [ 1 , 2-a ] pyridine - 
hydrochloride 

mp : 160-170"C ■ 

NMR (DMSO-d 6/ 5) : 3.46 (2H, t, J=7Hz), 3.61 (2K, t, 
J=7Hz), 7.18 (IK, t, J=7Hz), 7.44-7.58 (3H, m) , 
7.72 (2H, s) , 8.28 (IK, d, J=7Hz), 8.42 (1H, d, 
J=7Hz) 

Example 24 3 

8- (2, 6-Dichlorobenzoylamino) -3- [2- (imidazol-l-yl) ethyl ] - 
2-methylimidazo [1, 2-a] pyridine dihydrochloride 
mp : >250°C 

NMR (DMSO-d g/ 6) : 2.09 (3H, s), 3.58 (2H, t, J=6Hz) , 
4.45 (2K, t, J=6Hz), 7.45-7.62 (5H, m) , 7.69 (1H, 
s), 7.85 (IK, s), 8.65-8.80 (2H, m) , 9.08 (1H, s) 
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Examnlg 2 44 

8- (2, 6-Dichlorobenzoylamino) -3- [2- (imidazbl-l-yl) ethyl] 
2-trifluoromethylimidazo[l,2-a] pyridine hydrochloride 
mp : >250°C 

NMR (DMSO-d 6 , 6) : 3.68 (2H, t, J=6Hz), 4.49 (2H, t, 
J=6Hz), 7.20 (1H, t, J=7Hz), 7.43-7.58 (3H, m) , 
7.67 (1H, s), 7.78 (1H, s), 8.33 (1H, d, J=7Hz) , 
8.51 (1H, d, J=7Hz), 9.05 (1H, s) 

Examnlg ?4 5 

8- (2, 6-Dichlorobenzoylamino) -3- (2-hydroxy-2- 
methylpropyl) -2-methylimidazo [1, 2-a] pyridine hydrochloride 
mp : >250°C 

NMR (DMS0-d 6 , 6) : 1.20 (6H, s) , 2.47 (3H, s) , 3.10 
(2H, s) , 7.42 (1H, t, J=7Hz), 7.50-7.65 (3H, m) , 
8.59 (1H, d, J=7Hz), 8.71 (1H, d, J=7Hz) 

Example ?4fi 

To a solution of 8- (2, 6-dichlorobenzoylamino) -3- 
(imidazol-2-yl) thio-2-trif luoromethylimidazo [ 1, 2-a] pyridine 
(118 mg) in dichloromethane (2 ml) was added 
m-chloroperbenzoic acid and the mixture was stirred at 
ambient temperature for 2 hours. The resulting mixture was 
purified by column chromatography on silica gel and the less 
polar fractions were combined and evaporated in vacuo. The 
obtained oil was crystallized from diethyl ether to give 8- 
(2, 6-dichlorobenzoylamino) -3- (imidazol-2-yl) sulfonyl-2- 
trifluoromethylimidazofl, 2-a]pyridine (8.5 mg) . 
mp : >250°C 

NMR (DMSO-d 6 , 5) : 7.39 (2H, br) , 7.45-7.60 (4H, m) , 
8.52 (1H, d, J=8Hz), 8.96 (1H, d, J=8Hz) 

The more polar fraction was combined and concentrated in 
vacuo. The residual oil was crystallized from diethyl ether 
to give 8- (2, 6-dichlorobenzoylamino) -3- (imidazol-2- 
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yl) sulf inyl-2-trifluoromethylimidazo [1, 2- a] pyridine (75 mg) . 
mp : 236-239°C 

NMR (DMSO-d 6 , 6) : 7.25-7.40 (3H, ml , 7.45-7.60 (3H, 
m) , 8.47 (1H, d, J=8Hz) , 8.62 (1H, d, J=8Hz) 

Example 247 

To a suspension of sodium borohydride (26 mg) in 
tetrahydrofuran (1.5 ml) at 0°C was added boron trifluoride 
diethyl etherate (0.11 ml) and stirred for 30 minutes at the 
same temperature. To the mixture was added 3-carboxymethyl- 
8- (2, 6-dichlorobenzoylamino) -2-trif luoromethylimidazo- 
[1, 2-a] pyridine (150 mg) and the mixture was stirred for 30 
minutes at the same temperature and 2 days at ambient 
temperature. To the mixture was added methanol (0.5 ml) and 
lN-hydrochloric acid (2 ml) and the mixture was stirred for 1 
hour at 60°C. The mixture was extracted with ethyl acetate 
and the extract was dried over sodium sulfate and evaporated 
under reduced pressure. The residue was crystallized from 
diisopropyl ether to give 8- (2, 6-dichlorobenzoylamino) -3- (2- 
hydroxyethyl) -8- (2, 6-dichlorobenzoylamino) -2- 
trif luoromethylimidazo [1, 2-a] pyridine (113 mg) . 

mp : 174-176°C 

NMR <CDC1 3 , 6) : 1.88 (1H, t, J=5Hz) , 3.31 (2H, t, 

J=5Hz), 3.95 <2H, q, J=5Hz) , 6.99 (1H, t, J=8Hz) , 
7.30-7.43 (3H, m) , 8.01 (1H, d, J=8Hz) , 8.49 (1H, 
d, J=8Hz), 8.83 (1H, s) 

The following compound was obtained according to a 
similar manner to that of Example 247. 

Example 248 

8- {2, 6-Dichlorobenzoylamino) -3- (2-hydroxyethyl) -2- 
methylimidazo [ 1 , 2-a ] pyridine 
mp : 214-216°C 

NMR (DMSO-d 6 , 5) : 3.04 (2H, t, J=6Hz) , 3.60 <2H, q, 
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J=6Hz), 4.75 (1H, ,t, J=6Hz), 6.87 (1H, t, J=7Hz), 

7.40-7.55 (3H, m) . 8.01 (1H, d, J=7Hz), 8.12 (1H, 
d, J=8Hz) 

ExamnTP 74Q 

To a solution of sodium ethoxide (36 mg) in ethanol (2 
ml) was added ethyl acetoacetate (69 mg) and then 3- 
chloromethyl-8- (2, 6-dichlorobenzoylamino) -2- 
trifluoromethylimidazo[l,2-a] pyridine (150 mg) and the 
mixture was stirred for 3 hours at 50"C. The pH of mixture 
was adjusted to 3-4 with lN-hydrochloric acid and the mixture 
was extracted with ethyl acetate. The extract was evaporated 
under reduced pressure. The residue and hydrazine mono- 
hydrate (34 mg) was dissolved in isopropanol (1 ml) and the 
mixture was refluxed overnight. The mixture was evaporated 
under reduced pressure and the residue was crystallized from 
diethyl ether to give 8- (2, 6-dichlorobenzoylamino) -3- (5- 
hydroxy-3-methylpyrazol-4-yl)methyl-2- 
trifluoromethylimidazo[l,2-a] pyridine (75 mg) . 
mp : >250"C 

NMR (DMSO-d 6 , 5) : 1.91 (3H, s) , 2.09 (1H, s) , 4.05 
(2H, s), 7.09 (1H, t, J=8Hz), 7.45-7.55 (3H, m) , 
8.15-8.25 (2H, m) 

To a suspension of 3-carboxymethyl-8- (2, 6- 

dichlorobenzoylaminoj^-trifluoromethylimidazofl^-ajpyridine 
(200 mg) in dichloromethane (2 ml) was added oxalyl chloride 
(81 ul) and N, N-dimethylf ormamide (1 drop) . The mixture was 
stirred for 1 hour at ambient temperature and then evaporated 
under reduced pressure. The residue was dissolved in 
dichloromethane (2 ml) . To the solution was added 
acetylhydrazine and the mixture was stirred for 2 hours at 
ambient temperature. The precipitate was filtered and washed 
with water. The obtained solid was suspended in phosphorus- 
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oxychloride (1.5 ml) and refluxed for 5 hours. The reaction 
mixture was evaporated under reduced pressure. The residue 
was poured into ice-water and neutralized with aqueous sodium 
hydrogen carbonate. The aqueous suspension was extracted 
with ethyl acetate and extract was dried over sodium sulfate 
and evaporated under reduced pressure. The residue was 
purified by flash column chromatography on silica gel with 
ethyl acetate as eluent. The fractions containing product 
were evaporated under reduced pressure. The residue was 
crystallized from isopropyl ether to give 8- (2, 6- 
dichlorobenzoylamino) -3- (2-methyl-l, 3, 4-oxadiazol-5- 

yl)methyl-2-trifluoromethylimidazo[l,2-a]pyridine (83 mg) . 
mp : 210-213°C 

NMR (CDC1 3 , 5) : 2.49 (3H, s) , 4.66 (2H, s) , 7.05 (1H, 
t, J— 8Hz) , 7.32-7.43 (3H, m) , 8.02 (1H, d, J=8Hz) , 
8.55 (IH, d, J=8Hz), 8.69 (IH, s) 

Example 251 

A solution of 8- (2, 6-dichlorobenzoylamino) -3- [N- (2- 
aminopyridin-3-yl) carbamoylmethyl] -2-trif luoromethylimidazo- 
[1, 2-a]pyridine (100 mg) in aceric acid (1 ml) was refluxed 
overnight. The mixture was evaporated under reduced 
pressure. The residue was crystallized from dichloromethane 
to give 8- (2, 6-dichlorobenzoylamino) -3- (imidazo [5, 4-b] - 
pyridine-2-yl)methyl-2-trifluoromethyiimidazo [1, 2-a)pyridine 
(72 mg) . 

mp : >250°C 

NMR (DMSO-d 6 , 6) : 4.85 (2K, s) , 7.10-7.20 (2H, m) , 

7.47-7.58 (3H, m) , 7.87 (IH, d, J=8Hz), 8.23-8.38 
(3H, m) , 11.30 (IH, s) 

Example 252 

To a stirred mixture of 8- {2, 6-dichlorobenzoylamino) -3- 
(2-hydroxyethyl) -2-methylimidazo [1, 2-a] pyridine. (1.00 g) and 
N-bromosuccinimide (58 8 mg) in dichloromethane (2 0 ml) was 
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added triphenylphosphine (792 mg) in dichioromethane (2 ml) 
dropwise in an ice bath and the resulting mixture was sti~ed 
at ambient temperature for 1 hour. The mixture was ourified 
by column chromatography on silica gel and the obtained oil 
was crystallized from diethyl ether to give 3- (2-bromoethyl) - 
8- (2 , 6-dichlorobenzoylamino ) -2-methylimidazo [ 1 , 2-a ] oyridine 
(640 mg) . 

mp : 208-210°C 

NMR (CDC1 3 , 5) : 3.40-3.60 (4H, m) , 6.88 (1H, t, 

J=7Hz), 7.28-7.42 (3H, m) , 7.72 (1H, d, J=7Hz) , 
8.35 (1H, d, J=7Hz), 8.71 (1 K/ br s) 



ExamnlP ?^ 

Thionyl. chloride (377 mg) was added to methanol (10 ml) 
15 dropwise at -7 0'C and to the mixture was added 
3-carboxymethyl-8- (2, 6-dichlorobenzoylamino) -2- 
methylimidazo[l,2-aJpyridine (400 mg) . The mixture was 
stirred for 10 minutes and allowed to warm to ambient 
temperature gradually. Then, the mixture was refluxed for 2 
hours, allowed to cool to ambient temperature and partitioned 
between dichloromethane and aqueous saturated sodium 
bicarbonate. The organic layer was separated, washed with 
brine, dried and evaporated in vacuo. The crystalline 
residue was triturated with diisopropyl ether to give 8- (2, 6- 
dichlorobenzoylamino) -3-methoxycarbonylmethyl-2- 
methyiimidazo[l, 2-a] pyridine (360 mg) . 
mp : 172-173°C 

NMR (DMSO-d 6/ 6) : 2.31 (3H, s) , 3.63 (3H, s) , 4.12 
(2H, s), 6.90 (1H, t, J=7Hz), 7.41-7.55 (3H, m) , 
8.02-8.10 (2H, m) 



The following compound was obtained according to a 
similar manner to that of Examnlp ?m 

35 Example ?=„a 
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8- (2, 6-Dichlorober.zoylamino) -3-methoxycarbonyimethyl-2- 
crif luoromethylimidazo [ 1 , 2-a] pyridine 
mp : 168-169°C 

NMR (CDC1 3/ 5) : 3.72 (3H, s), 4.09 (2H, s), 7.03 (1H, 
t, J=7Hz), 7.30-7.43 (3H, m) , 7.82 {1H, d, J=7Hz) , 
8.53 (1H, d, J=7Hz), 8.70 (1H, br s) 

The following compounds fExamplg* 7^ to 22£) were 
obtained according rc a similar manner to that cf Preparati rm 
22. 

Example ?55 

8- (2, 6-Dichlorobenzoylamino) -3- (2-hydroxy-2- 
methylpropyl ) -2-methylimidazo [ 1 , 2-a] pyridine 
mp : 245-246"C 

NMR (DMSO-d 6 , 6) : 1.14 (6H, s), 2.31 (3H, s) , 2.95 

(2H, s), 4.48 (1H, s), 6.80 (1H, t, J=7Hz) , 7.42- 
7.57 (3H, m), 8.00 (1H, d, J=7Hz) , 8.23 (1H, d, 
J=7Hz) 

Example 

8- (2, 6-Dichlorobenzoylamino) -3- (2-hydroxy-2- 

methylpropyl) -2-trif luoromethylimidazo [1, 2-a]pyridine 
mp : 213-215°C 

NMR <CDC1 3 , 6) : 1.35 (6H, s) , 1.42 (1H, s) , 3.21 (2H, 
s), 6.91 (1H, t, J=7Hz), 7.30-7.42 (3H, m) , 8.22 
(1H, d, J=7Hz), 8.4 6 (1H, d, J=7Hz), 8.75 (1H, s) 

ExamplP 257 

A solution of 3-chloromethyl-8- (2, 6- 
dichlorobenzoylamino) -2-trif luoromethylimidazo r 1 , 2-a ] pyridine 
(200 mg) in triethylphosphite (0.5 ml) was stirred for 7 
hours at 100°C. The reaction mixture was diluted with 
toluene (3 ml) and evaporated under reduced pressure. The 
residue was crystallized spontaneously and the crystal was 
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triturated with diethyl ether to give 8- (2, 6- 

dichlorobenzoyiamino)-3-diethoxyphosphcrylmethyl-2- 
trifluoromethyiimidazo[l,2-a] pyridine (110 mg) . 
mp : 193-196-C 

NMR (CDC1 3 , 6} : 1.28 (6H, t, J=6Kz) , 3.51 (2H, d, 
j=20Hz), 4.69 (4H, quir.t . , J=6Hz), 7.04 (1H, "t, 
J=8Hz), 7.32-7.43 (3H, in), 8.05 (IK, d, J=8Hz) , 
8.53 (1H, d, J=8Hz), 8.72 (1H, s) 
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CLAIMS 



1 . A compound of the formula 




Y 



35 



wherein 

R 1 is hydrogen, lower alkyl, an acyl group, amino, acylamino, 
nitro, halogen or hydroxy (lower ) alkyl which may have one 
or more suitable substituent (s) , 

R 2 is hydrogen, lower alkyl, an acyl group, lower alkoxy, 
acyl (lower ) alkyl, aryl, cyano, mono- (or di- or tri-)- 
halo (lower ) alkyl, lower alkylthio or hydroxy (lower ) alkyl 
which may have one or more suitable substituent (s) , 

R 3 is hydrogen, lower alkyl, lower alkenyl, lower alkynyl, 
lower alkoxy, cyclo (lower) alkyl (lower) alkyl, halogen, 
an acyl group, acyl (lower 5 alkyl, acylamino, 
acylamino (lower) alkyl, acyl (lower) alkenyl, 
acyloxy (lower ) alkyl, acyl (lower) alkylthio (lower) alkyl, 
amino (lower) alkyl, mono- (or di-) lower alkylamino, lower 
alkylthio (lower) alkyl, hydroxyimino (lower) alkyl which 
may have one or more suitable substituent (s ) , 
hydroxy (lower ) alkyl which may have one or more suitable 
substituent (s) , hydroxy (lower ) alkylthio (lower) alkyl, 
cyano (lower) alkyl, mono- (or di-) lower alkoxy (lower) alkyl 
which may have one or more suitable subsrituent (s) , 
lower alkyl substituted with aryl which may have one or 
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more suitable substituent (s) , mono- (or di-) lower 
alkylamino (lower) alkyl, tri (lower) alkylammonio (lower) - 
alkyl, lower alkyl substituted with heterocyclic group 
which may have one or more suitable substituent (s) , 
hydrazino (lower) alkyl which may have one or more 
suitable substituent (s) , mono- or di- 
(lower) alkoxy (lower) alkylamino (lower ) alkyl, 
(lower) alkylamino (lower) alkyl which may have one or more 
suitable substituent (s ) , heterocyclic group which may 
have one or more suitable substituent (s ) , 
heterocyclicthio, heterocyclicthio (lower ) alkyl which may 
have one or more suitable substituent (s ) , 
heterocyclicoxy, heterocyclicoxy (lower) alkyl, 
heterocyclicaminoimino (lower) alkyl, aryl which may have 
one or more suitable substituent (s) , amino, nitro, 
halo (lower) alkyl, hydroxy (lower ) alkylimino (lower) alkyl, 
hydroxy (lower) alkylamino (lower) alkyl, 
bis- [hydroxy (lower) alkyl] amino (lower) alkyl., 
mercapto (lower) alkyl or amidinothio (lower ) alkyl, 
in which R 2 and R 3 may be linked together to form 

(1) lower alkylene which may have one or more suitable 
substituent (s) , 

(2) lower alkenylene which may have one or more suitable 
substituent (s) , or 

(3) a group of the formula : 



[wherein A and A z are each lower alkylene- which may have one 




or more suitable substituent (s) or lower 
alkenylene which may have one or more suitable 
substituent (s) , 
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O R 4 
» • c S I A 

w ls -S-, or -N- (wherein R q is hydrogen, 

lower alkyl or an acyl group) 

and 

m and n are each an integer of 0 or 1], 
X is vinyiene, or a group of the formula : 

-NHCO-, -NKS0 2 -, -OCO-, -OCK 2 -, -NKCOCO-, 
-NHCOCH=CH-, -NHCOCHo-, -NHCONH- or -N-CO- 

R* 

(wherein R 5 is lower alkyl) , 
Y is heterocyclic group which may have one or more suitable 

substituent (s) , or aryl which may have one or more 

suitable substituent (s) , 
Q is CH or N, and 
t is an integer of 0 or 1, 

and a pharmaceutical ly acceptable salt thereof. 

2. A compound of claim 1, wherein 
R 1 is hydrogen, 

R is hydrogen, lower alkyl, an acyl group, aryl, cyano or 
mono- (or di- or tri-) halo (lower ) alkyl, 

R 3 is hydrogen, lower alkyl, lower alkynyl, lower alkoxy, 
halogen, an acyl group, acyl (lower ) alkyl, 
acyloxy (lower) alkyl, hydroxyimino (lower ) alkyl which may 
have one or more suitable substituent (s) , 
hydroxy (lower) alkyl which may have one or more suitable 
substituent (s) , cyano (lower ) alkyl, mono (or di-) lower 
alkoxy (lower) alkyl which may have one or more suitable 
substituent (s) , lower alkyl substituted with aryl which 
may have one or more suitable substituent (s) , mono- (or 
di-) lower alkylamino (lower) alkyl, hydrazino (lower) alkyl 
which may have one or more suitable substituent (s) , 
mono- (or di-) lower alkoxy (lower) alkylamino (lower) alkyl, 
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N- (lower) alkylamino (lower) alkyl which- may have one or 
more suitable substituent (s) , lower alkyl substituted 
with heterocyclic group which may have one or more 
suitable substituent (s) , heterocyclic group which may 
have one or more suitable substituent (s) , 
heterocyclicthio, heterocyclicthio (lower ) alkyl which may 
have one or more suitable substituent (s) , 
heterocyclicoxy (lower) alkyl, aryl which may have one or 
more suitable substituent (s) , amino, nitro, 
halo (lower ) alkyl, hydroxy (iower) alkyl imino (lower ) alkyl, 
hydroxy (lower) alkylamino (lower) alkyl, 
bis- [hydroxy (lower) alkyl] amino (iower) alkyl, 
mercapto (lower) alkyl or amidinothio (lower ) alkyl, 
X is a group of the formula : 

-NHCO-, -NHS0 2 -, -NHCOCO-, -NHCOCH=CH-, -NHCOCH 2 ~, 
-NHCONH- or -N-CO- 

l 5 5 

R J (wherein R° is lower alkyl), 

Y is heterocyclic group which may have one or more suitable 
substituent (s) , or aryl which may have one or more 
suitable substituent Is) , and 

* is an integer of 1. 

3. A compound of claim 2, wherein 
R* is hydrogen, 

R is lower alkyl or mono- (or di- or tri-) halo (lower ) alkyl, 
R 3 is hydroxy (iower) alkyl which may have one or more suitable 

substituent (s) , lower alkyl substituted with 

heterocyclic group which may have one or more suitable 

substituent (s) , acyl (lower ) alkyl or 

heterocyclicthio (lower) alkyl, 
X is a group of the formula : 

-NHCO- , 

Y is a group of the formula : 
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[wherein R 7 , R 8 , R 9 and R 10 are each hydrogen, halogen 
or lower alkyl], 

10 Q is CH, and 

* is an integer of 1. 

4. A compound of claim 3, which is shown by the following 
formula : 

15 



20 




wherein 

R 2 is tri-halo (lower ) alkyl or lower alkyl, 
R 3 is hydroxy (lower ) alkyl, lower alkyl substituted with 
unsaturated 5 or 6-membereti heteromonocyclic group 
2q containing 1 to 4 nitrogen atom(s) , lower 

i alkoxy (lower } alkylaminocarbonyl (lower) alkyl or 

heterocyclicthio (lower ) alkyl (wherein heterocyclic group 
«. is unsaturated 5 or 6-membered heteromonocyclic group 

containing 1 to 4 nitrogen atom(s) ) , 
Y is a group of the formula : 
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[wherein R 7 , R 8 , r9 and R i0 are each hydrogen 02 
halogen] . 

5. A compound of claim 4, wherein 
Y is a group of the formula : 




(wherein R 7 is halogen, 

Q 

R° is hydrogen, 
R 9 is hydrogen, 
R 10 is halogen. 



6. A process for preparing a compound of claim 1, 
or a salt thereof, 
which comprises 

(i) reacting a compound of the formula : 



wherein Y is as defined in claim i, 
35 E is lower alkylene, lower alkenylene, 
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or a group of the formula : 

T 

(wherein G 1 is -COOH or -SO3H, and 

b is an integer of 0 or 1), 
or its reactive derivative at the carboxy or sulfo group 
or a salt thereof, with a compound of the formula : 




wherein R 1 , R 2 , R 3 and Q are each as defined in claim 1, 
and 

R' is hydrogen or lower alkyl, 
or its reactive derivative at the amino group 
or a salt thereof, to give a compound of the formula : 




Y 
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wherein R 1 , r2, r3, Y/ £ Q and fa each ^ 

defined above, and 
G 2 is -CO- or -S0 2 -/ 
or a salt thereof, or 

(ii) subjecting a compound of the formula : 



10 r| 



15 



20 



25 



30 
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X . 



wherein R 1 , R 2 , x, Y, Q and | are each as defined in 
claim 1, and 
Rg is hydrogen, 
or a salt thereof, with lower alkane substituted with 
oxo to give a compound of the formula : 



R2 
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wherein R 1 , R 2 , X, Y, Q and 0 are each as defined above, 
and 

r| is hydroxy (lower) alkyl, 
or a salt thereof, or 

(iii) reacting a compound of the formula : 

NH 2 -R" 1 

1° wherein R" 1 is lower alkyl, cyclo (lower) alkyl, lower 

alkyl substituted with heterocyclic group 
which may have one or more suitable 
substituent (s) , lower alkoxy (lower ) alkyl, 
hydroxy (lower) alkyl, amino, heterocyclic 

15 group, carboxy (lower) alkyl, protected 

carboxy (lower) alkyl, lower alkyl 
substituted with aryl which may have one 
or more suitable substituent (s) , 
arylsulfonyl or cyano (lower) alkyl, 

20 or its reactive derivative at the amino group or a salt 

thereof, with a compound of the formula : 



^COOH 

25 R\ ( ? K 2 } a 



fx? 



Y 



30 



wherein R 1 , R^, X, Y, Q and « are each as defined in 
35 claim 1, and 
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a is an integer of 0 to 6, 
or its reactive derivative at the carboxy group, 
or a salt thereof, to give a compound of the formula 



CN-R m 



/* 



R2 



wherein R , R , R" 1 , X, Y, Q, $ and a are each as 

defined above, 
or a salt thereof, or 

(iv) reacting a compound of the formula : 



V - H 



wherein V is heterocyclic group which may have one or 

more suitable substituent (s) , 
heterocyclicthio, lower alkylamino which 
may have one or more suitable 
substituent (s) , hydroxy (lower ) alkylamino, 
bis-hydroxy (lower) alkylamino, amidinothio 
or tri-lower alkylphosphite, 

with a compound of the formula : 
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wherein R 1 , R 2 , x, Y, Q and ( are each as defined in 
claim 1, 

Z is leaving group, and 

A 5 is lower alkylene, 
or a salt thereof, to give a compound of the formula : 




Y 



wherein R~ , R 2 , X, Y, Q and I are each as defined above, 
R| is lower alkyl substituted with heterocyclic 
group which may have one or more suitable 
substituent (s) , heterocyclicthio (lower) - 
alkyl, lower alkylamino (lower ) alkyl which 
may have one or more suitable 
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substituent (s) , hydroxy (lower ) alkylamino- 
(lower) alkyl, bis- [hydroxy (lower) alkyl] - 
araino (lower) alkyl, amidinothio (lower) - 
alkyl or di- (lower ) alkoxyphosphoryl- 
5 (lower) alkyl, 

or a salt thereof. 

7. A pharmaceutical composition which comprises, as an 
active ingredient, a compound of claim 1 or a 

10 pharmaceutically acceptable salt thereof in admixture 

with pharmaceutically acceptable carriers or excipients . 

8. Use of a compound of claim 1 or a pharmaceutically 
acceptable salt thereof for the manufacture of a 

15 medi cament . 

9. A compound of claim 1 or a pharmaceutically acceptable 
salt thereof for use as a medicament. 

20 10. A method for the prophylactic and/or the therapeutic 

treatment of diseases caused by abnormal bone metabolism 

which comprises administering a compound of claim 1 or a 

pharmaceutically acceptable salt thereof to a human 
being or an animal. 

25 
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